BOOK REVIEWS 


On the Principles of Statistical Inference. By Abraham Wald. 
(Notre Dame Mathematical Lectures, No. 1.) Notre Dame, Indi- 
ana, 1942. 50 pp. $1.00. 


The University of Notre Dame has started its new series of mathe- 
matical publications, the “Notre Dame Mathematical Lectures,” by 
four lectures on modern theory of statistics, delivered by one of its 
most brilliant proponents, Dr. Abraham Wald. While wishing the new 
series the best of success one can somewhat regret that, probably, con- 
siderations of cost have prevented it from appearing in a printed form. 
The little book is lithoprinted and lithoprinted very well, with all the 
formulas perfectly legible. Still, in a printed form it would look much 
better. We may hope that in time a private benefactor or an institu- 
tion will be found who could provide funds for giving good mathe- 
matical publications the external form that they deserve. 

As mentioned, Dr. Wald’s booklet contains four lectures. However 
it is divided into six chapters, I. Introduction, II. The Neyman- 
Pearson theory of testing of a statistical hypothesis, III. R. A. 
Fisher’s theory of estimation, IV. The theory of confidence in- 
tervals, V. Asymptotically most powerful tests and asymptotically 
shortest confidence intervals, and VI. Outline of a general theory of 
statistical inference. Having in view a mathematical reader the 
booklet has nothing in common with numerous books “on statis- 
tical methods;” is not concerned with applied problems of a par- 
ticular character but deals with fundamental conceptions, actually 
covering about all the most important that were achieved during the 
last 25 years or so. Compared with this scope the size of the booklet 
is very small and therefore the presentation of certain sections neces- 
sarily short. This applies especially to the first 28 pages, given to the 
description of what had been done before Dr. Wald himself appeared 
as an active contributor to the theory of statistics with his concep- 
tions of asymptotically most powerful tests and of general statistical 
inference. In spite of the shortness of presentation the book is exceed- 
ingly informative. In fact, it could be used as an excellent source of 
information for all those mathematical readers who, without hunting 
for articles spread in a number of journals, would like to get a bird’s 
eye view of what is being done in the field of mathematical statistics. 

There are just two gaps that one can regret in the latter respect. 
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When speaking of the problems of estimation by intervals the author 
indicates the distinction between the theory of confidence intervals 
and that of fiducial argument as developed by R. A. Fisher. However, 
while giving an outline of the former the author does not present any 
information about the latter, except for references to several papers 
by Fisher. 

Another gap is the omission of at least a few details concerning tests 
of composite hypotheses and problems of estimation of some but not 
all the parameters that may be involved in the probability law of ob- 
servable random variables. As these statistical problems have created 
problems of pure analysis, those of the so-called “similar regions,” not 
previously considered, their description in a book like that under re- 
view might have contributed to its value and increased the chances of 
the problems getting a speedy and more satisfactory solution than 
the one that is available now. 

However, to say that a book meant to be short is actually short, 
should not be considered as a criticism. 

NEYMAN 


Les Fonctions Multivalentes. By M. Biernacki. (Actualités Scientifiques 
et Industrielles, no. 657.) Paris, Hermann, 1938. Fr. 66. 


The notion of multivalent functions was first introduced and de- 
veloped by Paul Montel in his book, Lecons sur les Fonctions Univa- 
lentes ou Multivalentes. An analytic function of a complex variable 
in a region is said to be multivalent of order p (or p-valent) in that 
region if it assumes no value more than p times and at least one value 
exactly p times. The case p=1, that of univalent functions, has been 
studied extensively and has yielded a unified and rather complete the- 
ory. The extension of this theory to any positive integral p is consid- 
erably more difficult and the resulting theory is far less complete. 

The author collects these results with the intention of aiding future 
research in the field. Most of the results are stated without proof, 
whenever the known proofs are at all complicated. The first chapter 
deals for the most part with extensions of the theory of univalent 
analytic functions to the general multivalent case and to other related 
classes of functions. The second chapter deals with meromorphic mul- 
tivalent functions. The last chapter takes up a few results connected 
with systems of functions. 

It is unfortunate that the book was written before the appearance 
in 1940 of important papers of D. C. Spencer on the subject of finitely 
mean valent functions which have greatly clarified the whole notion 
of p-valence. 
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The book, however, should prove useful as a reference book on the 
literature of the subject prior to 1938. 
W. SEIDEL 


Dimension Theory. By Witold Hurewicz and Henry Wallman. (Prince- 
ton Mathematical Series, no. 4.) Princeton University Press, 1941. 
156 pp. $3.00. 


In contrast with Karl Menger’s well known Dimensionstheorie 
which could claim a considerable measure of completeness at the time 
of its publication (1928) the present modest volume includes “only 
those topics . . . which are of interest to the general worker in mathe- 
matics as well as the specialist in topology.” Despite this self-imposed 
limitation, the authors have presented a simple and connected ac- 
count of the most essential parts of dimension theory. They have 
treated this branch of topology—hardly surpassed in the elegance of 
its results—with discrimination and technical skill (it should be 
pointed out that the senior author is one of the outstanding builders 
of the theory). The result is an unusually interesting book. It must 
have been a pleasure to write; it was certainly a pleasure to read. 

The dimension of a space is the least integer m for which every 
point has arbitrarily small neighborhoods whose boundaries are of di- 
mension less than ”; empty sets are of dimension —1. This well 
known recursive definition is due independently to Menger and 
Urysohn although its intuitive content goes back to Poincaré. It 
would be natural to expect that a theory based on such a definition 
would be purely point-set theoretical in character. The remarkable 
thing is, however, that there exist a number of equivalent definitions 
of dimension, each belonging to a different domain of ideas and each 
“right” and natural in its domain. The dimension of X can be defined, 
for example, as the least m such that X can be approximated arbi- 
trarily well (in a certain sense) by polytopes of dimension not exceed- 
ing . Or, dim X can be defined as the least for which every con- 
tinuous mapping of an arbitrary closed subset of X into an m-sphere 
S, can be extended to a mapping of the whole of X into S,. The first 
of these definitions brings the concept of dimension into the realm of 
algebraic topology (complexes, homology theory, and so on) and 
the second gives it a place in the theory of continuous mappings. 
By a skillful interplay between these two settings for dimension 
theory, the authors obtain a simple characterization of dimension 
purely in terms of homology theory. The technique which leads so 
smoothly to this result includes the use of cohomologies and charac- 
ter groups,—an indication of the thoroughly contemporary quality 
of the book. 
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The reader—specialist in topology or not—will find particularly in- 
teresting the elementary proof of Brouwer’s fixed-point theorem for 
closed n-cells and the use of this theorem in showing that the dimen- 
sion of E, (Euclidean n-space) is m; Hurewicz’s beautiful proof that 
every n-dimensional space can be imbedded in E2,,,; and the use of the 
technical devices in that proof .in establishing the relation between 
dimension and the orders of coverings; the systematic use of the no- 
tion of extension (of a mapping or homomorphism) ; a separation the- 
orem for homeomorphs of (m—1)-spheres in E, as a corollary of a 
theorem about mappings; a discussion of the relation between dimen- 
sion and measure; a number of remarks about spaces of infinitely 
many dimensions; an exposition of Cech homology theory and the 
dual cohomology theory; the use of cohomologies in questions about 
mappings and their extensions. It is understood throughout the book 
that “space” means “separable metric space.” A short appendix con- 
tains an account of the difficulties which arise in extending the theory 
to more general spaces. 

P. A. SMITH 


The Laplace Transform. By David Vernon Widder. (Princeton Mathe- 
matical Series, no. 6.) Princeton University Press, 1941. 10+406 
pp. $6.00. 


The theory of integral operators has developed into a major 
branch of analysis. It has proved to be a valuable, in fact essential, 
complement to the theory of differential equations, while its logical 
structure is more satisfactory in the sense that one deals in general 
with equivalences, rather than the sufficient conditions of differential 
equations. 

As one might expect, the theory of integral operators, even in the 
linear case, also has complementary subdivisions. There is the well 
known spectral theory, which while highly effective when applicable, 
seems to be closely confined to functions in Z2. For other classes of 
functions, there have been investigations of particular operators, for 
example the Fourier transform. 

But besides the Fourier transform, there are others which have 
been investigated for more than a century and it is to certain of these 
that the present work is devoted. However, the author also presents 
various applications of integral transforms (including the Fourier) 
of great interest and importance so that this work attains a generality 
which makes its subject matter of basic importance for the analyst. 
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The book is concerned with the following transforms: the Laplace 
transform 


(*) is) = f 
0 


the bilateral Laplace transform (*’) in which the lower limit of in- 
tegration is not zero but minus infinity, the Mellin transform which 
is obtainable by a change of variable from the bilateral transform, 
the Stieltjes transform 


da 
(**) f(s) = f at 
0 


which is, formally, the iterate of (*), and the Fourier transform in 
certain applications. a(t) is, at least, of bounded variation on every 
finite interval not containing the origin but during the course of the 
investigation, it is specialized in various ways, for instance, to be of 
bounded variation, or to be the integral of a function ¢ of a specified 
class, L, Le, Ly, or M. 

The integration in (*) or (**) is Riemann-Stieltjes and Chapter I 
contains a rather complete discussion of this type of integration and 
of functions of bounded variation, including Helly’s theorem. If s is 
regarded as a complex variable, the domains of existence and ana- 
lyticity of f(s) may be specified by certain convergence considerations 
given in the first part of Chapter II for (*), the first part of Chapter 
VI for (*’) and the first part of Chapter VIII for (**). 

Besides the important applications, which we will discuss below, 
there are two interrelated problems treated for these transforms. One 
of these is the problem of “inversion,” that is, given f, to find a. 
There are, in general, for any such transform at least two such inver- 
sion theories. The other is the “representation problem” which may 
be described as the problem of finding the class of f’s, which corre- 
sponds to a given class of a’s. In general, one can readily guess at the 
class of f’s, but the difficulty arises in trying to show that each f in 
the class has the specified representation. 

The “complex” inversion theory is concerned with formulas which 
express a in terms of f(s) regarded as a function of a complex vari- 
able s. For (*) and (*’), as given in Chapters II and VI, the formula 
involves integration along a line parallel to the axis of imaginaries and 
the theory has similarities with that of the Fourier transform. For 
(**), we have in Chapter VIII, a theory somewhat like that of the 
Poisson integral. For (*), this inversion formula yields a representa- 
tion theory for those a’s which are integrals of functions in Lz. In 
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Chapter II, one also finds certain other representation discussion for 
(*) in the case in which f(s) is regarded as a function of a complex 
variable. 

The “real” inversion theory is given in Chapter VII for (*) and in 
Chapter VIII for (**). It involves the values of all the derivitives of 
f(s) along the positive real axis. For (*) in the case in which a is ab- 
solutely continuous the result is due to E. L. Post and has been ex- 
tended by Widder. Formulas for the variation of a and for the saltus 
at a point are given. The associated representation theory is more 
highly developed and considers the class of a’s of bounded variation, 
the class of non-decreasing a’s, the bounded subclass of these, the 
class of integrals of ag@€L, for a fixed p= 1, and the class of integrals 
of ag@E M. The relation between (*) and (**) is used in Chapter VIII, 
§25, to obtain a real inversion formula for (*), involving just the val- 
ues of f itself. 

The most interesting representation problem for (*) is undoubtedly 
that in which a is increasing. Under these circumstances, f(s) is “com- 
pletely monotonic,” that is for s20, f(s)(—1)*20. The converse, 
that every completely monotonic f is the Laplace transform of a 
monotonic bounded a(é),is called Bernstein’s theorem. This result was 
also obtained in a different form by Hausdorff and independently by 
Widder. 

In preparation for this result, three moment problems are discussed 
and solved in Chapter III. A moment problem is one in which, given 
a sequence {un} one is required to find a monotonic a(¢), such that 


If a=0, b=1, we have the Hausdorff moment problem; ifa=0,b= 0, 
the Stieljes moment problem and if a= — ©, b= ©, the Hamburger 
moment problem. In the Hausdorff case, one may even consider the 
more general case in which a@ is of bounded variation instead of 
monotonic, and the result is unique. In the other cases if a is not mon- 
otonic the answer is not unique. The Hausdorff problem is associated 
with the process of summation of series and permits one to solve 
equivalence and comparison questions for the usual methods of 
Cesiro and Hélder. Those series {un} for which @ is monotonic 
are “positive definite” and this is related to the corresponding notion 
for quadratic forms. The determinant criterion for positive definite- 
ness appears and is used in a discussion of certain work of Boas on 
those cases of the moment problem in which the limits of integration 
are infinite. 
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In Chapter IV, three proofs of Bernstein’s theorem are given. Two 
of these are based on the solution of the Hausdorff moment problem 
given in the preceding chapter, the remaining one involves the La- 
guerre polynomials. Since the set of completely monotonic functions 
is multiplicative, the same is true for the set of functions f in the 
form (*). The chapter concludes by discussing “completely convex” 
functions for which (—1)*f‘)(s) =0 for s20 and these are shown to 
be entire. 

Chapter V discusses various limit questions for integrals and cer- 
tain striking applications. Suppose f(s) is defined by (*) for s>0. Then 
if lim;... a(t) exists and equals A, lim,» f(s) exists and equals A. The 
converse is true only if a is suitably restricted and this converse is one 
of the Tauberian theorems treated in Chapter V and including re- 
sults on (**). These results introduce two famous theorems. The first 
is Wiener’s general Tauberian theorem on the equation 


lim g(x — t)p(t)dt = af g(t)dt 
oe 
for a fixed bounded p. This theorem states that if this equation holds 
for a g€L whose Fourier transform does not vanish, it holds for all 
g€L. A number of variants of this theorem are also shown. The sec- 
ond is the prime number theorem for which two proofs are given, one 
due to Wiener, the other due to Ikehara. 

The notion of a resultant is treated for a number of transforms. 
For instance if we let 


va) = fale 
it is shown in Chapter VI, that for both the Fourier and bilateral 
Laplace transform, the product of the transforms of a and 8 is the 
transform of the result, y. The book concludes with a discussion of 
the integral equation 
f@dt 
0 AY ote t 


and the corresponding equation for the Laplace case. 

The book is certainly enjoyable and interesting. The style is clear, 
there are few typographical errors and the subject matter is increas- 
ingly impressive as one reads on. The applications are particularly 
striking. In some cases, it is not clear why so many proofs of the same 
theorem are given and a guide to a reader who might be interested 
in any one of the many specific results would be valuable. However, 


f(s) =A 
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it would be quite easy to use various topics treated in the book in a 
course, whose main interest is not integral operators. One might men- 
tion, the Riemann-Stieltjes integral, functions of bounded variation, 
methods of summation of series, positive definite series, the moment 
problems, Bernstein’s theorem, the Tauberian theorems, the prime 
number theorem, the Laguerre polynomials, the notion of a positive 
definite kernel of an integral equation, and the specific integral equa- 
tions mentioned. 

Thus the author has presented us with a treatise on a branch of 
analysis of great importance and whose applications are of wide inter- 
est. The book is extremely satisfactory, when concerned with either 
its principal topics or the other related developments and one is con- 
fident that it will have a most valuable effect both on research and 
graduate study. 

F. J. MURRAY 


Mathematical Methods in Engineering. By Theodore von Karman 
and Maurice A. Biot. New York, McGraw-Hill, 1940. 12+505 
pp. $4.00. 


This book bytwo masters of applied mathematics selects certain rep- 
resentative groups of advanced engineering problems and presents the 
appropriate mathematical methods of solution, together with helpful 
excursions into purely mathematical topics. This is a very effective 
plan that might well be followed by future books in applied mathe- 
matics. The problems are largely in mechanics and are interesting, 
instructive and up-to-date, especially those on the airplane—as might 
be expected from the interests and accomplishments of the senior 
author. 

Besides the problems worked out in the text, each chapter includes 
a set of problems of graded difficulty to be worked out by the stu- 
dent, the answers being given at the end of the book. Each chapter 
opens with a thought-provoking quotation from an authority in the 
field and ends with a well selected list of references, mostly standard 
texts. 

The authors are as careful with their mathematics as with their 
physics and engineering, but have chosen to omit mathematical 
proofs in many cases where they felt that space was not available. 
It seems to the reviewer that in some of these cases at least a brief 
outline of the proof could have been given to the advantage of the 
reader. 

Chapter I is a direct, clear introduction to ordinary differential 
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equations. Numerical solutions are properly emphasized; but the 
step-by-step method given is not the most suitable for ordinary 
engineering purposes. This method involves the calculation of several 
initial values by a Taylor series, and so is not applicable to differential 
equations with empirical coefficients, which are very common in 
engineering. Furthermore, it is based on an elaborate difference 
table, which means tedious calculations and requires equal steps in 
the argument. The latter limitation makes it unsuitable for a function 
whose derivative varies over a wide range and inapplicable where the 
derivative becomes infinite. (Actually the example worked out on 
on p. 19 could have been done with less work by using the Taylor 
series throughout.) Numerical methods for systems of first-order 
differential equations (including single higher-order differential equa- 
tions) are not given, although these are common in engineering. 

Simpson’s rule is given as the preferred method for numerical 
quadrature; and an example on p. 6 shows that it gives 5-digit ac- 
curacy as compared with 2-digit accuracy for the simple trapezoidal 
rule. However, the inaccuracy of the trapezoidal rule is mainly due to 
lack of end corrections: if the single correction term (1/12)h?f’(x) # is 
included, the trapezoidal rule here gives 7-digit accuracy. (This 
correction term is the first of a series in the Euler summation formula; 
it can also be derived geometrically from the assumption that the 
integrand f(x) is sufficiently approximated by a parabolic arc.) In the 
reviewer's opinion, Simpson’s rule should be abandoned as not giving 
the best approximation obtainable from a given set of values. 

On p. 7, it is stated that by means of isoclines a step-by-step solu- 
tion of Diy=f(x, y) can always be obtained “provided that f(x, y) 
is a single-valued continuous function of x and y.” The implication 
that a unique solution can be obtained is incorrect because the Lip- 
schitz condition has been disregarded. For example, the right-hand 
member of the equation Dy =3y'/? —x, with y'? restricted to positive 
values, is single-valued and continuous at (0, 0) but there is an in- 
finity of solutions starting at this point, given by y'/?=x+C— 
(Cx+ C?)¥2, 

Chapter II treats of Bessel functions as the solutions of Bessel’s 
equation. The power series are derived by the method of undeter- 
mined coefficients, without a test for convergence nor a proof that 
the series actually satisfies the differential equation, although the 
method of successive substitution (or its operational equivalent) 
would both be shorter and would provide a remainder permitting 
rigorous treatment. Contour integrals are not employed; so no proof 
is given for the relations between the coefficients of the converging 
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and the asymptotic series. However, the description of the properties 
of the Bessel functions is good and is illustrated by helpful graphs. 
Also there are given various common equivalent forms of Bessel’s 
equations, with their solutions. The notation used is that of Watson. 

Chapter III is devoted to the fundamental concepts of dynamics 
and includes Lagrange’s equations in generalized coordinates. It 
starts with Newton’s laws of motion and later derives the principle 
of conservation of energy for a mechanically conservative system. 
This is the classical approach; but, inasmuch as conservation of 
energy is the most basic principle of all physics, it would seem sounder 
philosophically to start with it as an experimental fact (as the re- 
viewer has done for some years in his physics classes). Newton’s 
third law of motion is, in fact, essentially a statement of conservation 
of energy as applied to mechanical systems—that when a body A 
exerts a force on a body B, the energy taken out of A in a joint dis- 
placement of the two bodies is equal to the energy put into B. (As has 
been recognized by Kelvin and Tait, Newton, in the Scholium follow- 
ing the enunciation of his laws, implicitly anticipated the concepts 
of energy and power.) 

Newton’s second law is given in the form F=D,mv and reference 
is made to the fact that m as well as v may be variable. This general- 
ization, however, is treacherous: it applies, for example, to a falling 
raindrop whose mass is increasing by accretion from water vapor; 
but it does not apply to a leaking water bucket, where the correct 
form is F=mDy, even though m is varying. 

Theorems are worked out for mass points (particles) ; and it is then 
stated without proof (p. 93) that they also apply to continuous fluid 
and elastic bodies. This is taking a big jump. Had energy been used 
from the start, all theorems could have been proved rigorously. 

Much of the development in this chapter is in vector notation, 
including scalar (-) and vector (X) products. 

Chapter IV discusses various problems in dynamics and includes 
two purely mathematical discussions: (1) elliptic integrals, intro- 
duced to express the motion of a pendulum; and (2) the singularities 
of first-order differential equations. Both of these discussions are 
clear and interesting and they gain by their association with im- 
portant physical problems. 

Chapter V is on the small oscillations of conservative systems and 
employs the Lagrange equations. In connection with the numerical 
calculation of natural frequencies, the following methods of finding 
the real roots of algebraic equations are given: Newton’s, iteration, 
Graeffe’s. Matrices are also introduced to find the frequencies and 


1942] BOOK REVIEWS 649 


the normal modes by successive approximations. The only matrix 
manipulation used is the product of a square matrix by a column 
matrix; and no proof is given for the rule. 

In Chapter VI, small oscillations of non-conservative systems are 
taken up; and dynamic stability is treated, calling for the calculation 
of the complex roots of algebraic equations with real coefficients. 

Chapter VII discusses the differential equations of various con- 
tinuous structures, such as strings and beams, with and without uni- 
formly distributed elastic restraints. Harmonic vibration is shown 
to lead to the same forms of equation as these elastic restraints. 
Other problems considered are the buckling of uniform and tapered 
columns and the combined axial and lateral loading on the spar of an 
airplane wing. 

In Chapter VIII, the Fourier series and integral are applied to con- 
tinuous structures. It is shown that the Fourier coefficients give the 
best approximation to an arbitrary function, for a terminated trigono- 
metric series, and that the mean-square error steadily decreases as 
terms are added. Sufficient conditions for convergence are stated 
without proof; and the Gibbs phenomenon is described. Numerical, 
graphical and mechanical methods for determining the coefficients 
are described. This chapter also discusses the Rayleigh-Ritz method 
of approximating natural frequencies and characteristic functions, 
applying it to trigonometric series. 

Chapter IX applies complex numbers to periodic phenomena, both 
mechanical and electrical. The concept of impedance is properly 
emphasized, but unfortunately two kinds of mechanical impedance 
are used, force/displacement and force/velocity; and the former is 
preferred, although it is not the analogue of electrical impedance. 
This confusion is quite unnecessary, as the two impedances are re- 
lated simply by the factor iw. For arbitrary impressed forces or 
voltages, the Fourier series is introduced in complex form. 

Chapter X is devoted to the Heaviside operational calculus, which 
is applicable to linear differential equations (ordinary or partial) 
with constant coefficients. Various procedures have been used for 
establishing the methods of this calculus: (a) the direct operational 
approach; (b) Fourier integrals and transforms (or the equivalent 
Laplace transform); (c) the Bromwich contour integral; and (d) 
Carson’s integral equation. Of these, procedure (a) is the simplest for 
ordinary differential equations, which is as far as this chapter goes: 
it involves only the separation of rational functions of the derivative 
operator D into partial fractions and the use of the single evaluating 
formula (D —a)-*"'DH (t) = (¢#/q!)e**H(t), where H(t) is the Heaviside 
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function or unit-step function. If the operand consists of terms of the 
form ¢%*‘H(t), it can be put back into operational form by using this 
formula backwards, after which partial fractions are applied to the 
resulting combined operator. If the operand f(t) has another form, 
any rational operation g(D)f(¢) is evaluated as a single integral by 
the superposition formula g(D)f(t)=Jf*.f(r)g(D)DH(t—r1)dr. The 
proofs of these formulas and of the legitimacy of the algebraic 
manipulation of the operators are simple by the direct operational 
approach, making use of the principle characteristic of the Heaviside 
operational calculus, that the operands f(t) are zero for all sufficiently 
negative values of ¢ (commonly for all <0). This is a natural con- 
dition in many engineering problems and can be introduced arti- 
ficially in other cases, for example where the physical operand is not 
defined for t <0. 

The book under review unfortunately uses more difficult pro- 
cedures, first employing the Fourier integral and leading up to the 
Bromwich integral and then proving the operational formulas by 
Carson’s integral equation. The symbol p is confusingly used both as 
a complex variable and for the derivative operator D. [It isa common 
misconception that there is a distinction between inverse functions of 
Heaviside’s p and of D, which arose from a failure to restrict operands 
as in the preceding paragraph. With such restriction and with D“ 
defined as {‘ ., all functions of D become perfectly definite and com- 
mutative with one another; and no reason remains for a special 
symbol in place of the ordinary D.] The awkward italic I(t) is used 
for the Heaviside function H(t); and S(t) is used for the unit impulse 
function, which is better represented as DH(t), since D-'S(t) = H(t). 
These methods and usages, of course, are found commonly in the 
literature; but they seem to be delaying the incorporation of the very 
valuable Heaviside calculus into the current stream of mathematics. 

A too little appreciated branch of applied mathematics is intro- 
duced in Chapter XI, the calculus of finite differences. However, the 
method used is that of assuming the form of a solution and finding 
the constants which satisfy the given difference equation and the 
given conditions. This is a field to which operational methods are 
particularly applicable, especially in a form analogous to the Heavi- 
side operational calculus for differential equations, the evaluating for- 
mula being (1 —aE-!)-*— (1 — H(t) = [(t+1) - - - (t+) /q! lat H(t), 
now where E is Boole’s operator defined by E-'f(t) =f(#) —1 and H(t) 
equals 0 for negative integer ¢ and equals 1 for zero and positive 
integer ¢. The problems include deflections of continuous beams 
supported at equal intervals, the buckling of a rectangular 
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lattice truss, voltage distribution in a suspension insulator, critical 
speeds of a multicylinder engine, leading to a mechanical wave filter, 
and electric wave filters. (In the last, an attenuator is incorrectly 
called a “wave trap,” which is a resonant element.) 

Following the chapters appears a short section entitled “words and 
phrases” intended to give certain “strictly mathematical definitions” 
and starting with Kronecker’s dictum, “God made the integers; all 
the rest is the work of man.” It seems surprising to have this dictum 
endorsed by engineers and physicists: it might better be replaced by 
the statement, God made both discrete and continuous physical quan- 
tities; man devised means (integers and real numbers) for representing 
them. This section in general seems out of place and of little help to a 
reader who would be capable of using the book. 

Besides a few obvious typographical errors, the reviewer noticed 
the following errors: last equation, p. 108, a minus sign should pre- 
cede the first term in each member; the answer to Problem 12, p. 108, 
has the inequality reversed; the answer to Problem 16, p. 109, not 
only uses k for K but incorrectly gives a stable solution; the first 
answer to Problem 1, p. 210, incorrectly has the factor 1/2; the equa- 
tion on p. 131 is written as if ¢ were under the radical sign. (It is un- 
fortunate that radical signs are used in place of fractional exponents 
throughout the book.) 

This is a book which should be in the library of every engineer 
who is interested in the analytical development of his subject. It 
should be studied by mathematicians who are willing to admit that 
their place in society may need justification on other than purely 
intellectual grounds. It is well adapted as a text or for collateral 
study in an advanced course in applied mathematics or in theoretical 
mechanics. The authors are to be congratulated in so competently 
supplying a real need. 

ALAN HAZELTINE 


Development of the Minkowski Geometry of Numbers. By Harris Han- 
cock. (Published with the aid of the Charles Phelps Taft Memorial 
Fund and of two Friends.) New York, Macmillan, 1939. 24+839 
pp. $12.00. 

Professor Hancock says in the introduction of his book: “In 
every subject that occupies the human mind, be it history, philosophy 
law, medicine, science, music, etc., there arise outstanding men who 
evince an innate genius in their special fields, an innateness that seems 
as it were of divine origin. Minkowski was one of the great mathe- 
maticians of all time.” It is the aim of Hancock’s book to make an 


652 BOOK REVIEWS [September 


important part of Minkowski’s work, his geometry of numbers, 
more easily accessible to the student of advanced mathematics. The 
author has endeavored to give an exposition of the whole of Min- 
kowski’s investigations as far as they were concerned with the 
geometry of numbers, following for the most part rather closely 
Minkowski’s own publications. For the convenience of the reader, 
additional explanations and computations are given, numerous 
figures and examples are added, and in some cases missing proofs are 
provided. 

There seems to be no need today to describe the mathematical 
work of Minkowski in a review. None less than Hilbert has given a 
picture of Minkowski in his “Gedichtnisrede” which can be found at 
the beginning of the Collected Works of Minkowski. Most mathe- 
maticians today have at least some idea about Minkowski’s geometry 
of numbers. So we may refrain from discussing the significance of the 
theories developed in Hancock’s book. 

The table of contents is as follows: I. Preliminary notions and his- 
torical notes, II. Surfaces that are nowhere concave, III. The volume 
of bodies, IV. Bodies which with respect to their volumes have more 
than one point with integral coordinates, V. Applications of the pre- 
ceding investigations, VI. Algebraic numbers, VII. Arithmetical 
theory of a pair of lines; theory of continued fractions and of the real 
quadratic irrational numbers, VIII. Shorter papers by Minkowski. 
Historical, IX. A criterion for algebraic numbers, X. The theory of 
continued fractions, XI. Periodic approximation of algebraic num- 
bers, XII. On the approximation of a real quantity through rational 
numbers, XIII. A further analytic-arithmetic inequality, XIV. The 
arithmetic of the ellipsoid, XV. Computation of a volume through 
successive integrations, XVI. Proof of the new analytic-arithmetic 
inequality, XVII. The extreme standard bodies, XVIII. Densest 
placement of congruent homologous bodies, XIX. Miscellany, XX. 
New theory of quadratic forms. Region of discontinuity for arith- 
metical equivalence. 

Chapter I corresponds to the first part of the third chapter of 
Minkowski’s Diophantische Approximationen while the second part 
is treated at the beginning of Chapter XVIII. In the Chapters II to 
VII, Hancock follows the first four chapters of Minkowski’s Geo- 
metrie der Zahlen; the last chapter of Minkowski’s book is the subject 
of Hancock’s Chapters XIII to XVII. The remaining parts of Han- 
cock’s book discuss the various papers of Minkowski which are con- 
cerned with the geometry of numbers, and which can be found in the 
Collected Works. In Chapter X Hancock follows the thesis of his 
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pupil P. Pepper who worked out proofs for theorems stated by 
Minkowski. 

As will be seen from this description, the book restricts itself 
entirely to Minkowski’s own work in the geometry of numbers. 
Professor Hancock explains in the introduction that this was done in 
order to limit the content of the book which otherwise would have 
been beyond bounds. Still, one may regret that the newer develop- 
ments were not at least indicated. There is another factor which de- 
creases the value of the book, this being that the representation often 
is not as good as one may wish (compare, for instance, Article 8 with 
the corresponding section of the Diophantische A pproximationen). 
The different parts of the book could have been connected more 
closely. Finally, there are numerous misprints some of which are 
confusing. In the opinion of the reviewer, it would not be surprising, 
if many readers should prefer the original texts. On the other hand, 
there will be many mathematicians who will be very grateful to 
Professor Hancock for facilitating for them access to Minkowski’s 
beautiful investigations. 
Enzyklopadie der mathematischen Wissenschaften mit Einschluss threr 

Anwendungen. Band I, Teil 1, Heft 2, 114 pp.; Band h, Teil 1, 

Heft 4, 51 pp.; Band I,, Heft 5. 54+54+28 pp. Leipzig and Berlin, 

Teubner, 1939. 

This new edition of the Enzyklopidie der Mathematischen Wissen- 
schaften appears exactly forty years after the publication of the first 
volume of the first edition in 1899. The original project of compiling 
and presenting a comprehensive review of the science of mathematics 
and its allied fields was considered a monumental and ambitious task 
which aroused great interest among contemporary mathematicians. 
The initiative to the Enzyklopidie was taken by Felix Klein, Hein- 
rich Weber and Franz Meyer and a great number of other prominent 
mathematicians was gradually associated with this initial group. 
To begin with, the work had been planned in the form of a regular 
encyclopedia in which the material should appear as special articles 
for each mathematical term. After an early attempt along these lines 
it became clear that this method of presentation led to considerable 
overlapping and the artificial classification of the subjects according 
to the alphabet tended to make them incoherent and lacking in 
general views. This prompted the fortunate decision of giving a sys- 
tematic account of the field of mathematics in which the various 
articles on the subdivisions of the science were fitted into their 
natural connections as far as it was possible. It may also be remarked 
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that although the original encyclopedia was to a large extent created 
and dominated by German mathematicians, the plan was supposed 
to be at least partially international in character and certain volumes 
of a French edition, slightly different from the German version, were 
actually published. 

It took nearly forty years to complete the first edition of the 
encyclopedia and many of its parts, particularly those which were 
printed in the earliest volumes, have long outlived the usefulness for 
which they were intended and they now appear more as scientific 
historic documents than reviews of their subjects. The new edition 
proposes to remedy this situation. Already from the few numbers 
which are available it is clear that the plan of the new edition is al- 
most identical with the former one. The old articles have been 
thoroughly rewritten and brought up to date, and new articles have 
been put in whenever recent developments have warranted it. But 
the new edition, in spite of its many strong points also seems destined 
soon to develop the deficiencies of the first. 

The intention of these remarks is of course not to criticize the 
general idea of a mathematical encyclopedia. Clearly a modern and 
authoritative review of the state of the various branches of mathe- 
matics and some of its most closely allied fields is highly desirable 
both as a tool for the working scientist and as a reference for informa- 
tion in general. Such a comprehensive presentation cannot be re- 
placed by the numerous accounts of special fields which have re- 
cently become so popular, perhaps in some measure just because the 
encyclopedia has been so deficient. 

With the previous experiences in mind it is evident that the project, 
of an encyclopedia, if it is to fill the needs for which it is intended, 
must be on a permanently self-renewing basis. The best form of such 
an undertaking is of course wide open to debate and discussion. How- 
ever it would appear absolutely necessary to base the work on an 
encyclopedia perhaps not so very different from the previous one, 
but with the strong proviso that the several volumes on the various 
branches of mathematics should be published simultaneously as far 
as possible so that the various parts would be approximately in the 
same state of actuality. Presumably one would have to have an 
editorial body of specialists for each field. This group should be re- 
sponsible both for the initial volumes and also for the decision when 
they were to be revised’ After a period of ten to fifteen years most 
accounts would probably have to be rewritten. But equally im- 
portant is the problem of keeping the reports up to date in the mean- 
while as far as possible, and this is the main point in which the sug- 
gested scheme would differ from the present encyclopedia. Supple- 
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mental reports would have to be issued at fairly regular intervals, for 
instance every second or third year. These bulletins need not give 
any new reviews, it would be sufficient if they contained the references 
to those new papers on the subject which had appeared in the inter- 
vening period. 

It is not necessary to point out the advantages of such an en- 
cyclopedic institution could it be initiated. It is quite evident to 
anyone engaged in mathematical research and familiar with the 
bibliographical investigations which are necessary in order to estab- 
lish the actual state of some mathematical domain. Anyone engaged 
in advanced instruction will have observed the notable difficulties 
many of the beginning, younger men have in gathering their ma- 
terial. Perhaps it is not too optimistic to believe that some efforts 
could be saved, some disappointments avoided or even some publica- 
tion costs reduced by minimizing the duplication which does not oc- 
cur too rarely in mathematical literature. 

In spite of the present all-time lowest ebb in international scien- 
tific collaboration it is quite evident that for the publication of such a 
permanent mathematical encyclopedia international cooperation 
would be almost imperative and in any case extremely desirable. I do 
not believe it would be too great a task for the American Mathe- 
matical Society, which has already taken the lead in so many mathe- 
matical enterprises, to sponsor such a publication. The Society has 
among its members more qualified and outstanding mathematicians 
than any other similar body in the world so that it would have no 
dearth of competent collaborators even if it were to carry the burden 
alone. The cooperation of the Mathematical Reviews would also 
greatly facilitate the compiling of periodic bulletins. 

The economic basis for such a project is another question which 
would have to be carefully studied. The first encyclopedia was ex- 
tremely expensive and it received its main support through the sub- 
scription of the libraries. Relatively few individuals could afford to 
own the whole encyclopedia. Even separate volumes were not com- 
monly sold and the purchase of such single volumes does not seem to 
have been particularly encouraged. For a new publication the sup- 
port of the libraries could of course be counted upon to continue. 
But it appears probable that one could also successfully urge the sub- 
scription to separate parts and their supplements by individuals. The 
number of research workers in mathematics at the present time is 
many times larger than it was in 1900, and there is every reason to be- 
lieve that this number will continue at the same high leve! or even that 
it will increase. If the encyclopedia could be established as an ever 
ready research tool it is not unreasonable to expect that a considerable 
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group of mathematicians could be induced to take partial subscrip- 
tions in their own special fields. Such an arrangement would ma- 
terially contribute to the economic foundation of the encyclopedia. 

Let me conclude by saying these are of course thoughts for the 
future and for times of total peace. But when the present urgent tasks 
have been attended to, it may not prove to be a utopian scheme. 

After this long preamble let us turn to the new edition of the cn- 
cyclopedia which occasioned it. The three numbers at hand afford a 
typical example of the differences one is confronted with in the vari- 
ous topics. The first part on the number system and general set 
theory deals with a field which in many ways has acquired a settled 
form. The second part on group theory covers a well-developed do- 
main still going strong and with an overwhelming number of detailed 
contributions. Somewhat similar is the situation in the ideal theory 
considered in the third part. But here in the final article on “Ver- 
bande” or lattices one encounters a new field which is in such a state 
of rapid growth that even a review written a couple of years ago can- 
not be considered to give a satisfactory account of its present status. 

The article on the foundations of the number system by F. Bach- 
mann gives in clear and quite broad form the axiomatic foundations 
for the concept of a number. The axioms given by Peano as well as 
Dedekind’s introduction of the integers by means of chains and set- 
theoretical considerations serve as the foundations for the theory of 
natural numbers. From this starting point one finds a survey of the 
various paths which have been followed in order to obtain the nega- 
tive, the rational, the real and the complex numbers. The Dedekind 
cut method and Cantor’s fundamental sequences and papers on these 
subjects are discussed at some length. The formal introductions of the 
complex numbers and some of the characterizations of the real and 
the complex number fields form the concluding parts of the article. 
It may be observed in regard to the complex numbers that the his- 
torical side of their development is curiously lacking, the only names 
of early mathematicians dealing with them, which have been men- 
tioned, are those of Gauss, Hamilton and Cauchy. Perhaps it is the 
intention to fill this lacuna in connection with the article on the 
theory of equations. 

The related chapter on representation of real numbers by limiting 
processes is written by K. Knopp. Here one finds a discussion of the 
classical method of exhaustion and its more modern counterpart, the 
Cauchy sequences. The representations of real numbers by infinite 
series, infinite products and continued fractions are rather sum- 
marily treated since these topics will be considered in special articles 
later. Among the representations of real numbers which are not so 
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commonly used one may mention the Cantor series and the repre- 
sentations by principal fractions studied particularly by Engel and 
Liiroth. The goodness of approximations is touched upon and in the 
last few pages one finds a discussion of the criteria for irrationality. 
The transcendency of real numbers will be dealt with in a separate 
article. 

The general theory of sets, limited to those parts of set theory into 
which the topological concepts do not enter, is very ably presented by 
E. Kamke. After the basic operations of set theory, including limit 
sets and the Suslin scheme, have been introduced, one obtains a 
general view of the theory of cardinal numbers with their various 
formal properties. Of particular interest is the author's discussion of 
the questionable points in set theory. The difficulty in obtaining a 
suitable definition for sets is illustrated by the antinomies, which the 
author proposes to eliminate by a reference to the theory of types. 
The axiom of choice is considered at length with special mention of 
the numerous investigations by Sierpinski. The author prefers the 
acceptance of a definition of sets which actually includes the axiom 
of choice. Certain authors have also questioned the tacit assumption 
of the existence of the power set of a given set, but there does not 
seem to be any logically objectionable consequences to this assump- 
tion. The various axiomatic foundations for set theory, particularly 
those given by Zermelo, Brouwer and Russel-Whitehead are con- 
sidered. The final and longest part of the exposition is devoted to 
ordinal numbers, well-ordering, transfinite induction and related 
questions. The tendency of the last few years to eliminate the use of 
transfinite induction by means of general principles, for instance 
Zorn’s lemma, came too late to be included. 

In the article by W. Magnus on general group theory the author has 
achieved a tour de force by condensing into 50 pages a review of prac- 
tically all that has been done in group theory since this important 
branch of mathematics was created. A modern survey of group theory 
of this bibliographical kind did not exist till now and the article will 
certainly prove to be a valuable aid for anyone who wishes to estab- 
lish what has been done in connection with any particular problem. 
It is also the kind of exposition which one should like to see kept up 
to date in the future. 

On the other hand the extremely condensed presentation makes 
this chapter much less readable than the preceding ones. There does 
not seem to be any advantage in going into details of this chapter 
in this review. It falls in four main parts: (1) the general concepts 
of group theory, (2) structure of groups with finite chain conditions, 
(3) finite groups, (4) construction of groups, infinite groups. The 
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fourth part contains a brief account of the topological groups, while 
Lie groups will be presented in some other connection. The references 
seem to be complete up to the year 1937 with a few later papers 
mentioned. 

The abstract ideal theory and some of its most important applica- 
tions are discussed by W. Krull in two consecutive articles. The first 
review is divided into two parts, one giving the general decomposition 
theory and dimension theory for ideals, the other containing the 
multiplicative ideal theory which is closer to the ordinary ideal 
theory for algebraic numbers. In this latter part one finds a discussion 
of such important concepts as integrally closed rings and evaluation 
theory. The final divisions of the article deal with the extension of 
norms, degrees, ramification theory including differents, conductors 
and discriminants to general rings. This article covers a field in which 
the author himself has made some of the main contributions. 

The second article by Krull on ideal theory covers its applications 
to polynomial ideals and elimination theory. The nucleus of the 
polynomial ideal theory is to be found in the theorems of Lasker and 
Hilbert as well as the results of van der Waerden. The elimination 
theory contains the theory of resultants and the various elimination 
methods for homogeneous and nonhomogeneous systems. Of im- 
portance is also the general theory of multiplicities due to van der 
Waerden and its applications to the theory of singularities of alge- 
braic manifolds. 

In a last, joint article Hermes and Kéthe review the theory of 
“Verbande” or lattices. One finds first an exposition of the funda- 
mental properties of lattices and then in several divisions some of the 
most important branches of the theory. One chapter deals with the 
theory of Dedekind lattices, the theorem of Jordan-Hdélder and its 
extensions and the main decomposition theorems of algebra. Next 
follows the theory of distributive lattices and Boolean algebras in- 
cluding Stone’s representation theory and some of the applications 
of Boolean algebras to topology and logic. A final chapter contains 
the theory of complemented lattices with special accounts of the 
works of Birkhoff, Menger and von Neumann. The article is clear 
and the presentation covers the material capably and satisfactorily 
as far as it goes, but, as we have already indicated, this is a typical 
example of a field in which a review cannot remain up to date for any 
considerable period. The account seems to have been written in the 
beginning of the year 1938 and to supplement it a list of papers pub- 
lished in 1938 and 1939 has been appended. But even so, a great num- 
ber of contributions have already been made since this time, some of 
them of such importance that they could not be omitted even in a 
general survey. OYSTEIN ORE 


NOTES 


The journal Revista, Matematicas y Fisica Teorica, published 
at the University of Tucum4n in Argentina invites contributions from 
mathematicians in North America. 


Two new volumes of the American Mathematical Society Col- 
loquium Series have just appeared. Algebraic Topology by Professor 
Solomon Lefschetz of Princeton University is Volume 27 of the 
Series. Analytic Topology by Professor G. T. Whyburn of the Uni- 
versity of Virginia is Voiume 28 of the Series. The price for Volume 
27 is $6.00 and for Volume 28 $4.75. Members of the American Math- 
ematical Society receive a discount of twenty-five per cent. Orders 
for either of these books should be addressed to the Society at 531 
West 116th Street, New York City. 


A new series of pocket-size books dealing with varied aspects of 
modern scientific knowledge is to be published under the title The 
Treasury of Science by the L. B. Fischer Publishing Corporation. 
The editorial board includes Dr. Alvin Johnson of the New School 
for Social Research, Professor Harlow Shapley of Harvard Univer- 
sity, and Dr. A. E. Cohn of the Rockefeller Institute. 


Professor W. B. Carver of Cornell University has been elected 
Secretary-Treasurer of the Mathematical Association of America to 
replace Professor W. D. Cairns who is retiring January 1, 1943. 


It is reported in the June 5, 1942, issue of Science that the Rus- 
sian mathematicians Mr. S. N. Bernstein and Mr. S. A. Khristiano- 
vich have been awarded Stalin prizes. 


Since the beginning of 1942 Professor G. D. Birkhoff of Harvard 
University has been serving as an exchange professor with Latin 
American Universities. He has given a series of lectures in the uni- 
versities at Mexico City, Lima, Areguipa, and Santiago. At a special 
session he was made an honorary member of the faculty of the 
Universidad Nacional Mayor de San Marcos de Lima. 


The honorary degree of doctor of laws was conferred by Park 
College on Dean P. P. Boyd of the University of Kentucky. 


Dr. Vannevar Bush, president of the Carnegie Institution of 
Washington and director of the Office of Scientific Research and 
Development, has received an honorary doctorate of laws from the 
University of Pennsylvania and from Yale University. 
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Professor Jekuthiel Ginsburg of Yeshiva College has been 
awarded an honorary doctorate by Columbia University. 


Professor Harlow Shapley of Harvard University has received an 
honorary doctorate from Bates College. 


Professor Emeritus Virgil Snyder of Cornell University has re- 
ceived the Chicago Merit Award as an alumnus of Iowa State Col- 
lege. 


Dean R. C. Tolman of California Institute of Technology has 
received an honorary doctorate of science from Princeton University. 


Professor H. B. Williams of Columbia University has retired 
with the title professor emeritus. 


Dr. F. T. Adler of the Institute for Advanced Study has been 
appointed to a visiting assistant professorship at the University of 
Wisconsin. 


Assistant Professor C. B. Allendoerfer of Haverford College has 
been promoted to an associate professorship. He has also been ap- 
pointed associate physicist in the Navy Department. 


Assistant Professor Frances E. Baker of Mt. Holyoke College 
has been appointed to an associate professorship at Vassar College. 


Assistant Professor D. H. Ballou of Georgia School of Technology 
has been appointed to an assistant professorship at Middlebury Col- 
lege. 

Dr. C. B. Barker of the University of New Mexico has been pro- 
moted to an assistant professorship. 


Mr. E. M. Beesley of the University of Nevada has been pro- 
moted to an assistant professorship. 


Dr. A. T. Brauer of the Institute for Advanced Study and New 
York University has been appointed to an assistant professorship 
at the University of North Carolina. 


Dr. R. H. Cook of Pennsylvania State College has been appointed 


to an assistant professorship at the South Dakota State Schooi of 
Mines. 


Associate Professor C. C. Craig of the University of Michigan 
has been promoted to a professorship. 


Assistant Professor P. D. Crout of Massachusetts Institute of 
Technology has been promoted to an associate professorship. 
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Assistant Professor W. M. Davis of Illinois Institute of Tech- 
nology has been appointed to an assistant professorship at Cornell 
College, Mount Vernon, Iowa. 


Assistant Professor P. S. Dwyer of the University of Michigan 
has been promoted to an associate professorship. 


Assistant Professor C. H. Fischer of Wayne University has been 
appointed to an assistant professorship at the University of Michigan. 


Professor J. G. Hardy of Williams College has retired. 


Assistant Professor Ernest Hawkins of the United States Naval 
Academy has been promoted to an associate professorship. 


Dr. E. R. Hedrick has retired as vice president and provost of 
the University of California at Los Angeles. 


Dr. M. H. Heins of the Institute for Advanced Study has been 
appointed to an assistant professorship at the Illinois Institute of 
Technology. 


Assistant Professor W. L. Hutchings of Rollins College, Winter 
Park, Florida, has been promoted to an associate professorship. 


Professor M. H. Ingraham of the University of Wisconsin has 
been appointed dean of the College of Letters and Science. 


Dr. H. T. Karnes of Louisiana State University has been pro- 
moted to an assistant professorship. 


Dr. Cecilia Krieger of the University of Toronto has been pro- 
moted to an assistant professorship. 


Associate Professor Lincoln LaPaz of Ohio State University has 
been promoted to a professorship. 


Assistant Professor H. D. Larsen of the University of New 
Mexico has been promoted to an associate professorship. 


Assistant Professor Will Lipscombe of the University of Akron 
has been promoted to an associate professorship. 


Dr. C. T. McCormick of Fort Hays Kansas State College has 
been made head of the department of mathematics. 


Associate Professor N. H. McCoy of Smith College has been pro- 
moted to a professorship. 


Mr. M. L. Manning of the Westinghouse Electric and Manu- 
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facturing Company has been appointed to an associate professorship 
of electrical engineering at Illinois Institute of Technology. 


Dr. M. G. Moore of Tri-State College, Angola, Indiana, has been 
promoted to a professorship. 


Associate Professor Rufus Oldenburger of the Illinois Institute of 
Technology has been promoted to a professorship. 


Assistant Professor E. R. Ott of the University of Buffalo has 
been promoted to an associate professorship. 


Professor W. V. Parker of the Louisiana State University has 
been made head of the department of mathematics. 


Associate Professor Maximilian Philip of the College of the City 
of New York has been named head of the department of mathematics. 


Dr. Edmund Pinney of California Institute of Technology has 
been appointed research associate at Massachusetts Institute of 
Technology. 


Dr. Arthur Rosenthal has been appointed to an assistant profes- 
sorship at the University of New Mexico. 


Associate Professor H. C. Shaub of Washington and Jefferson 
College has been promoted to a professorship and made head of the 
department of mathematics. 


Associate Professor J. A. Shohat of the University of Pennsyl- 
vania has been promoted to a professorship. 


Associate Professor Marian M. Torrey of Goucher College has 
been promoted to a professorship. 


Dr. J. L. Vanderslice of Lehigh University has been appointed to 
an assistant professorship at the University of Maryland. 


Dr. André Weil has been appointed to an assistant professorship 
at Lehigh University. 


Professor Jacob Westlund of Purdue University has retired. 


Mr. E. F. White of the University of Cincinnati has been pro- 
moted to an assistant professorship. 


Dr. J. W. T. Youngs of Purdue University has been promoted to 
an assistant professorship. 


Professor H. B. Curry of Pennsylvania State College is on leave 
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of absence serving in the Fire Control Design Department at Frank- 
ford Arsenal, Philadelphia, Pennsylvania. 


Assistant Professor C. H. Graves of Pennsylvania State College 
is on leave of absence serving as associate educational statistician in 
the Federal Security Agency, Office of Education, Washington, D. C. 


Assistant Professor A. E. Heins of Purdue University will be on 
leave of absence for the academic year to work in the Radiation 
Laboratory at Massachusetts Institute of Technology. 


Assistant Professor C. C. Hurd of Michigan State College will 
be on leave during this academic year to serve as instructor in 
mathematics at the United States Coast Guard Academy. 


Assistant Professor C. V. L. Smith of Lafayette College is on 
leave of absence in the United States Naval Reserve. 


The following appointments to instructorships are announced: 
Barnard College, Columbia University: Dr. Mary E. Ladue; Uni- 
versity of Delaware: Dr. G. L. Walker; Drew University, Madison, 
New Jersey: Mr. E. A. Knobelauch; Fenn College: Mr. E. L. God- 
frey; Harvard University: Dr. Edwin Hewitt; Hollins College, Hol- 
lins College, Virginia: Dr. Josephine M. Mitchell; Illinois Institute 
of Technology: Dr. G. W. Mackey; Louisiana Aircraft School, New 
Orleans, Louisiana: Mr. J. O. Evans; University of Louisville: Mr. 
S. T. Parker; University of Michigan: Dr. Paul Civin; University 
of Missouri, Rolla, Missouri: Mr. D. H. Erkiletian; University of 
Nebraska: Dr. Albert Neuhaus; New York University: Mr. C. F. 
Rehberg; North Carolina State College: Mr. H. S. Kieval; North- 
western University: Mr. R. S. Wolfe; Purdue University: Dr. B. H. 
Arnold, Mr. N. J. Fine, Dr. Ivan Niven, Dr. Maxwell Reade; 
Ground School, U. S. Naval Air Station, Corpus Christi, Texas: Mr. 
W. G. Leavitt; Washington and Jefferson College: Mr. W. G. Brady, 
Mr. D. T. Finkbeiner; Washington University: Dr. S. P. Avann; 
Williams College: Mr. R. R. Stoll; University of Wisconsin: Dr. 
C. J. Everett; Yale University: Dr. D. S. Miller, Dr. A. L. Putnam. 


Sir James Larmor, formerly Lucasian professor of mathematics 
in the University of Cambridge, died on May 18, 1942, at the age of 
eighty-four years. 


Professor G. A. Witherington, formerly professor of mathematics 
in the Royal Naval College, Greenwich, died on May 1, 1942, at the 
age of sixty-nine years. 
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Associate Professor E. W. Miller of the University of Michigan 
died on July 23, 1942 at the age of thirty-seven years. He had been 
a member of the Society since 1930. 


Professor N. C. Riggs of Carnegie Institute of Technology died 
July 20, 1942. He had been a member of the Society since 1903. 


ABSTRACTS OF PAPERS 


SUBMITTED FOR PRESENTATION TO THE SOCIETY 


The following papers have been submitted to the Secretary and the 
Associate Secretaries of the Society for presentation at meetings of 
the Society. They are numbered serially throughout this volume. 
Cross references to them in the reports of the meetings will give the 
number of this volume, the number of this issue, and the serial num- 
ber of the abstract. 


ALGEBRA AND THEORY OF NUMBERS 


252. D. H. Lehmer: Recurrence formulas for certain divisor function. 


Certain numerical functions giving the excess of the number of divisors of m of 
one sort over the number of divisors of m of a second sort have arisen from the theory 
of binary quadratic forms and from the theory of elliptic functions. A systematic 
discussion of these has been given in several papers by Glaisher. In this paper it is 
pointed out that these functions are sums over divisors of certain periodic Lucas’ 
functions. A general recurrence formula embracing all Lucas’ functions is derived 
in an elementary way from Jacobi’s celebrated triple product identity. Special ap- 
plications to the Pell equation and Fibonacci’s series are given. (Received July 6, 
1942.) 


253. Dorothy M. Smiley: A note on Burnside’s problem. 


William Burnside (Proceedings of the Cambridge Philosophical Society, vol. 20 
(1921), pp. 482-484), Dorothy Manning (Transactions of this Society, vol. 40 
(1936), pp. 324-342), and Rudolf Kochendérffer (Schriften des Mathematischen 
Seminars und des Instituts fiir angewandte Mathematik der Universitit Berlin, 
vol. 3 (1937), pp. 155-180) have endeavored to prove that a simply transitive permu- 
tation group of degree #*** ( prime) which contains a transitive Abelian subgroup 
of type (#*, p*) with ab is neither primitive nor simple. All three papers contain 
mistakes. Those occurring in Kochendorffer’s paper are corrected in this note. (Re- 
ceived July 20, 1942.) 


254. H. S. Thurston: The solution of p-adic equations. 


If the congruence f(x) =0 (mod ) has a solution x =dp such that f’(a9) 40 (mod 
p), then the equation f(x)=0 has a p-adic root a=a9+aip+a2p*?+ ---, the coef- 
ficients @2,- ++, being successively determined by a method analogous to 
Newton’s method for approximating irrational roots. If, however, f’(a@o) =0 (mod 9), 
the method not only fails to determine a, but leaves in doubt the existence of such a 
root. The present paper introduces a sequence of functions F;(x), by means of which 
it is possible, in a finite number of steps, to ascertain the number of roots of f(x) =0 
in the p-adic field 2,. By a technique analogous to Horner’s method for approximat- 
ing irrational roots, f(x) =0 may be solved for any root a whose existence has been 
demonstrated. (Received July 27, 1942.) 
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ANALYSIS 


255. C. R. Adams and A. P. Morse: On approximating certain 
integrals by sums. 


For f € L(E), B a measurable subset of E, 0<|B| =measure (B)<o, 
let Maf=/sf/| B|. As B varies, let R(f) represent the set of values of Mtaf; and let 
¢ be a function whose domain includes R(f). For 0<é< @ let F be an arbitrary set- 
partition of E into disjoint measurable subsets each with diameter less than 6; and 
let the aggregate of all such partitions be denoted by I's (EZ). What conditions on f 
and @ will insure the (finite) existence of Seol[f(x) |dx and of lims.o infrer; 
¢[Maf]| Bl, lims.o suprerse > ¢[Mof]|B| and their equality? For 
¢ continuous, a necessary and sufficient condition is found. The hypothesis of con- 
tinuity on ¢ cannot be dispensed with. “‘Sampling’’ can be allowed in the sum (see 
Adams and Morse, Random sampling in the evaluation of a Lebesgue integral, this 
Bulletin, vol. 45 (1939), pp. 442-447). A sufficient condition, often useful for test- 
ing, is found in terms of the existence of a convex dominant for | o| ; such a convex 
dominant need not exist, but a condition is determined under which it does. Ap- 
plications are made to functions f which are of bounded variation or are absolutely 
continuous in a certain generalized sense involving ¢. Some new results in the gen- 
eral theory of functions of sets are included. (Received July 14, 1942.) 


256. G. E. Albert: Criteria for the closure of systems of orthogonal 
functions. 


Let the system F of functions f,(x), #=0, 1, 2, - - - , be orthonormal on the inter- 
val (a, b). For any fixed point ¢ in (a, 6) let g¢(x) denote the function which is equal 
to unity on (a, ¢) and zero on (t, b). Let s,(x) denote the partial sum of the generalized 
Fourier series with respect to F for the function g;(x). Define the function o,(¢) which, 
for each ¢ in (a, b), is equal to s,(#). A necessary and sufficient condition that the sys- 
tem F be closed in the class of functions having integrable (Riemann or Lebesgue) 
squares on (a, 6) is: lima f2|1—20,(¢)|df=0. A sufficient condition is that 
lim, f° {1—2c,(t)}%dt=0. The verification of the latter criterion for the trigonomet- 
ric system F is a matter of elementary calculus. Both criteria are extended to systems 
F orthogonal with respect to a positive weight function; in such cases the interval 
(a, b) may be infinite. The criteria stated follow easily from a theorem due to Vitali 
(Rendiconti dei Lincei, (5), vol. 30 (1921)). (Received June 6, 1942.) 


257. R. H. Cameron and W. T. Martin: Infinite linear difference 
equations with arbitrary real spans and first degree coefficients. 

The authors investigate the equation 
=g(z) ina strip a <lmz<b. Under fairly weak conditions on , g, and g it is shown that 


the equation has a unique analytic solution of a fairly general character. (Received 
June 24, 1942.) 


258. J. A. Clarkson and Paul Erdés: On the approximation of 
continuous functions by polynomials. 
Let x*i be a set of powers of x, m;— ©. Then a well known theorem of Miintz and 


Sz4sz states that the necessary and sufficient condition that the powers xi and 1 
shall span the whole space of continuous functions, in the interval (0, 1) is that 
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Diz11/ni= @. It is proved that if 5° 1/n;< © and the continuous function f(x) can 
be uniformly approximated in (0, 1) by polynomials in the x, then f(x) can be con- 
tinued to be analytic in the unit circle. The following result is also shown: Given 
0<a<b; then the necessary and sufficient condition that the powers x*% shall span 
the space of all continuous functions in (a, 6) is that > 1/ni< «. (Received July 3, 
1942.) 


259. Mark Kac: On the distribution of values of trigonometric sums 
with linearly independent frequencies. 


Let f(t)=oi~10% cos 2xAxt, where the a’s are real and the )’s real and lin- 
early independent. Denote by Nr(a) the number of ?#’s in (—T, T) for which 
f(t)}=a. It is proved that E(a)=lim Nr(a)/2T as T—© exists and. that 
E(a) = cos where K(é,n) = []z-1J0(| ax] 
This, in a way, completes an earlier investigation 
of E. R. van Kampen, A. Wintner, and the present author. (See American Journal of 
Mathematics, vol. 61 (1939), pp. 985-991, in particular section 3.) (Received July 23, 
1942.) 


260. Ella Marth: On Garvin’s F-series. Preliminary report. 


A generalized Lambert series of the form F(z) =)_a,2"/(1—2") was defined and 
studied by Garvin (M. C. Garvin, A generalized Lambert series, American Journal of 
Mathematics, vol. 58 (1936), pp. 507-513). With certain restrictions on the coeffi- 
cients the series was found to have the unit circle as a natural boundary. In ob- 
taining this natural boundary Garvin used a radial approach to points on the 
boundary. Furthermore she found that for a rational point zo on the boundary 
(1) lim,.z, {(1—2/z0) F(z)} equals with certain reservations. In this pa- 
per the approach to the boundary is extended to complex approach for which (1) 
holds under specific conditions. For the case when 2p is an irrational point (1) be- 
comes zero for both radial and complex approach. (Received July 21, 1942.) 


261. Josephine M. Mitchell: On double Sturm-Liouville series. 


From the Sturm-Liouville system {¢m(x)} (m=0, 1, 2, - - - ;0Sx<-z), the double 
Sturm-Liouville series of a function f(x, y), integrable (L) over 0S yz), 
namely: Onn = dt, is formed and the equi- 
convergence and equisummability of this series with the Fourier cosine-cosine series 
of f(x, y) is considered. Haar’s theorem (1910) for the one variable case that the 
Sturm-Liouville series of an integrable function is uniformly equiconvergent on (0, 7) 
with its Fourier cosine series does not generalize; only a weaker theorem on equicon- 
vergence is proved. The main result is, however, that the double Sturm-Liouville series 
of f(x, y) is (C, 1, 1) equisummable with its Fourier cosine-cosine series at all points (x, y) 
in Q for which (1/hk)f*f*\f(x+s, y+t)|ds dt (0<|h| <x, 0<|k| <x) is bounded. A 
summability theorem, similar to one for double Fourier series (B. Jessen, J.Marcin- 
kiewicz and A. Zygmund, 1935) stating that if f log* |f| is integrable, the double 
Sturm-Liouville series of f(x, y) is (C, 1, 1) summable to f(x, y) almost everywhere follows 
readily. Finally applying to the Sturm-Liouville system a modification of the Poisson 
method of summation, introduced by S. Bergmann (1941), it is proved that the double 
Sturm-Liouville series of any integrable function is equisummable by this method 
with its Fourier cosine-cosine series. (Received July 23, 1942.) 
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262. K. L. Nielsen and B. P. Ramsay: On particular solutions of 
linear partial differential equations. 


A method for the solution of boundary value and characteristic value problems 
consisting of approximations by expressions ¢,(x, y), where y) are 
particular solutions of the considered differential equation, has been given by Berg- 
man (Duke Mathematical Journal, vol. 6 (1940), pp. 537-561). In applying this 
method it is important for practical purposes to obtain a simple procedure for the 
construction of the particular solutions and in this connection Bergman (Mathe- 
maticheskii Sbornik, vol. 44 (1937), pp. 1169-1197) has proved that to every equation 
L(U)=U,,+aU,+bU,;+cU=0, where a, b, c are functions of z=x+iy and Z=x—iy 
and the subscripts denote the partial derivatives, there exist functions E(z, 2, t) such 
that P(f) z, t)f(2(1 [1 where f is an arbitrary analytic func- 
tion of one complex variable, will be a particular solution of L(U) =0. To expedite 
the numerical computation for practical problems it is further desired that E has a 
simple structure so that the integral P(f) may be easily evaluated for arbitrary values 
of z and 2. In this note the authors determine certain types of equations, L(U) =0, 
for which E has the simple form E(z, 2, t)=exp (Nt*+ Mim), where N= N(z, 2) and 
M=M(z, 2). The authors further show that M and N may be determined from the 
coefficients a, b, c. (Received June 22, 1942.) 


263. Raphael Salem: On a theorem of Zygmund. 


The following theorem is due to Zygmund: If a continuous function f(x) of bounded 
variation and of period 2x has a modulus of continuity w(é) such that the series 
[o(n-) converges, then the Fourier series of f(x) is absolutely convergent. 
The purpose of the present paper is to prove that the exponent 1/2 of this theorem is 
the best possible one: the theorem becomes false if the exponent 1/2 is replaced by 
e+1/2, e being any positive number. (Received August 1, 1942.) 


264. Otto Szaisz: On the partial sums of Fourier series at points of 
discontinuity. 


In the first part of this paper the summability method T,=)0iam7, with 
sin vOn, v=1, 2,- ++, pn—1, On—0, is considered. Necessary and suffi- 
cient conditions are given for permanency of this transform relative to Cesiro summa- 
bility of the sequence {7,}, of some integral order. In the second part application to 
Fourier series yields a Gibbs’ phenomenon for rather general classes of functions. 
To quote one such case: If f(@)~}obn sin 0, )0*»b,>—pn, for some p>0, and for 
all n>0, and (2/x) f8\ f(t) —j/2\dt—0, for some j, then for any positive integer \: 
sin (sin t)/t dt, whenever =O(n-!) as n— (Received July 15, 
1942.) 


265. C. J. Thorne: An Appell subset. 


Some of the properties and applications of the polynomials defined as follows are 
given: [°¢"(x)dx = 6, ; where 8, =0 for nr and =1 for n=r, n-degree of polynomial, 
[r]—rth derivative. In particular this polynomial set is shown to be an Appell subset 
and to satisfy difference equations similar to those satisfied by the Bernoulli poly- 
nomials which lead to the Euler-MacLaurin expansion formula. Use of the Appell 
subset in the determination of functions defined in various ways is illustrated. (Re- 
ceived July 30, 1942.) 
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266. Hermann Weyl: On Hodge's theory of harmonic integrals. 


Hodge’s fundamental existence theorem for harmonic integrals on Riemannian 
manifolds of any dimensionality is proved by the parametrix method. (The proof in- 
corporated in Hodge’s recent book on Harmonic Integrals, Cambridge, 1941, is wrong.) 
(Received July 1, 1942.) 


267. Hassler Whitney: Differentiability of the remainder term in 
Taylor's formula. 


If f(x) is of class C™, and 1Sn<m, then f(x)= Dirof(O)x*/i!+-x%fn(x)/n!. 
It is shown that f,(x) is of class C™-*, but not necessarily of higher class, and 
lim, ox*f™™t (x) =0 (k=1,---, m). A converse is true. A similar theorem holds 
in more dimensions. (Received July 28, 1942.) 


268. Hassler Whitney: Note on differentiable even functions. 


It is shown that an even function f(x) of class C* (or class C*, or analytic) may be 
written as g(x*), with g of class C* (or class C*, or analytic). (Received July 28, 1942.) 


269. Hassler Whitney: The general type of singularity of a set of 
2n—1 smooth functions of n variables. 


Let f be a mapping of class C! of an m-manifold M* into an M?*-", Then arbitrarily 
near f is a mapping f’, regular except at isolated singular points; at each of these, a 
certain condition (C) holds. (C) involves first and second derivatives, but is independ- 
ent of the coordinate system employed. If (C) holds at p, and the mapping is of class 
C**8 (or class C*, or analytic), then coordinate systems about p and f(p), of class C’ 
(or class C*, or analytic), exist such that the mapping is exactly y:=x;, ¥;=4:, 
Yn4i-1 = , m). (Received July 28, 1942.) 


APPLIED MATHEMATICS 


270. Stefan Bergman: Operators in the theory of differential equations 
and their application. 1. 


By introducing u=x cos 6+y sin 0, v=—<x sin 0+y cos @ and £=(¢/2k)+48, 
n=(c/2k) —0, whereo.=o+k sin 20, ¢,=0 —k sin 20, rzy = —k cos 26 the equations of 
the theory of plasticity can be written in the form (0°u/d£0n) —u/4 =0, (0°v/dtdn) —v/4 
=0 (see Geiringer and Prager, Ergebnisse der exakten Naturwissenschaften, vol. 13, 
p. 350). Here az, cy, Tzy are stresses, x, y, cartesian coordinates. Particular solutions of 
these equations can be written in the form 7) exp (¢(én)"*) {f [E(1-#)/2] 
+g [n(1—#)/2]} (1 —#)"*dt wheref and gare arbitrary twice continuously differenti- 
able functions of one variable. (See Duke Mathematical Journal, vol. 6 (1940), pp. 538 
and 557.) This class of functions possesses a base { u»(£, 7) } such that each , satisfies 
two (simple) ordinary linear differential equations of second order with rational co- 
efficients. Entire solutions u, of the above partial differential equation are such that 
every u defined in a convex domain can be approximated by sums of the form 
>3.14,u,. The author indicates an approximation procedure of a function u given 
by its boundary values. These functions u possess singularities which can be charac- 
terized ina way analogous to that in Comptes Rendus de I’ Académie des Sciences, vol. 
205 (1937), pp. 1360-1362. (Received June 3, 1942.) 
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271. Stefan Bergman: Operators in the theory of partial differential 
equations and their application. II. 

Let v(x, y)e®» denote the velocity vector of an irrotational steady flow of 
compressible fluid. Let ¢=A(v)-+i0, ¢=A(v)—i0@, where 
and do and k being constants. Finally: let E* 
=1-+#/0(¢, where Q(¢, ¢, p) is an (arbitrary) solution of Q,¢-+2p(Q;¢+ FQ) 
+2F=0, and Q is supposed to be an odd function of p. Then y(v, @) 
where f is an arbitrary 
analytic function of one complex variable is the stream function of a suitable sub- 
sonic flow, and the stream function of every flow can be represented in the above 
form. T and F are suitable functions of (¢+¢). Using this result the author proves 
that various sets of particular solutions { p, (v, @) } are complete. The author indicates 
a method of determining the constants a,” in ¥a=).).10.", in such a way that ¥, 
approximates the flow in a channel which is given in the xy-plane (physical plane), 
provided that the image of the flow in the hodograph plane is schlicht. The method 
is a generalization of one given in Duke Mathematical Journal, vol. 6 (1940), p. 537. 
A similar procedure can be applied in the case of a supersonic flow. (Received July 28, 
1942.) 


272. Vladimir Morkovin: On the deflection of anisotropic thin plates. 


Deflections w of an anisotropic plate (with one plane of elastic symmetry) bounded 
by an analytic curve Cy are considered. The general solution of the differential equa- 
tion for w is known to be expressible in teriizs of two analytic functions f(z) and f2(z2), 
where the complex variables z; and 22 are related to the variable zo of the original 
plane by z:=:20+:20, the constants p, and g, depending on the material of the 
plate. (See S. N. Lechnitzky, Journal of Applied Mathematics and Mechanics, 
(n. s.), vol. 2 (1939), pp. 181-210.) Transformations 2; =w:({4) are found which make 
any point on Cy, correspond to points e*# on the circumferences yz of unit radii in 
new {; and {2 planes having the same polar angle @, and which are conformal in some 
neighborhoods of yz. Then the functions ¢:(¢%) =f2(z4) can be determined from the 
two given boundary conditions if these are expressed in terms of e*®. A detailed solu- 
tion illustrating this general procedure is carried out in the case of a clamped elliptic 
plate with polynomial loading. (Received July 31, 1942.) 


GEOMETRY 


273. H.S. M. Coxeter: A geometrical background for the description 
of de Sitter’s world. 

This paper begins with an elementary treatment of the process by which an elliptic 
or hyperbolic metric in the plane at infinity of affine space induces a Euclidean or 
Minkowskian metric in the whole space. The various kinds of sphere are defined, and 
are seen to provide models for non-Euclidean planes, including the “exterior-hyper- 
bolic” plane which is a two-dimensional de Sitter’s world. (See Eddington, The Mathe- 
matical Theory of Relativity, 1924, p. 165.) Then comes a simple proof of Study’s theo- 
rem to the effect that one side of a triangle is greater than the sum of the other two, 
and finally a discussion of some cosmological paradoxes. (Received July 31, 1942.) 


274. J.J. DeCicco: New proofs of the theorems of Beltrami and Kasner 
on linear families. 
Here new proofs of the theorems of Beltrami and Kasner on linear families of 
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curves are submitted. Beltrami’s result is that a surface S may be mapped upon a 
plane z so that its geodesics correspond to straight lines if and only if S is of constant 
Gaussian curvature. Kasner’s result states that a complete system of isogonal trajec- 
tories of a simple family of curves F is linear if and only if F is isothermal. From this 
work is also deduced another theorem of Kasner which is that a surface S can possess 
exactly ? isothermal families of geodesics if and only if S is of constant Gaussian 
curvature. A simple uniform method is used in all the proofs. (Received July 30, 1942.) 


275. J.J. DeCicco: The application of turbine geometry to the inverse 
problem of dynamics. 


Kasner has discussed analytically the inverse problem of dynamics. (See Differen- 
tial-Geometric Aspects of Dynamics, American Mathematical Society Colloquium Pub- 
lications, vol. 3, 1913.) In this paper a synthetic solution of this is given by use of 
turbine geometry, and the whirl-motion group Ge. In the course of this development, 
a new type of element-series is introduced, which will be called a limagon series of the 
second kind. This is different from the limagon series of the first kind, which was 
discussed in The geometry of fields of lineal elements, Transactions of this Society, vol. 
47 (1940), pp. 207-229. The indeterminate case is completely explained. (Received 
July 30, 1942.) 


276. B. H. Gere and David Zupnik: On the construction of curves 
of constant width. 


General properties of a curve of constant width, which is a curve such that the 
distance between parallel tangents is a constant, were given by Barbier (Journal de 
Mathématiques Pure et Appliquées, (2), vol. 5 (1860), pp. 273-286). The purpose of 
this paper is to give a general method for constructing such curves. An evolute star, 
which is a configuration of m curvilinear sides, 2 odd, is first defined. It is shown how, 
with any such star as evolute, one and only one family of parallel curves of constant 
width may be constructed. A necessary and sufficient condition in terms of the lengths 
of the sides of the star is found for the construction of a curve of specified constant 
width. Finally, the same method of construction is shown applicable to degenerate 
stars, giving curves which contain circular arcs. (Received July 20, 1942.) 


277. Edward Kasner: Differential equations of the type: y 
=Gy'’+Hy’”. 

Certain problems in geometry and physics give rise to a general third order differ- 
ential of the type (G): y’’’ =Gy’’+Hy’”2, where G and H are functions of (x, y, y’) 
only. The family of ©? integral curves of any such equation may be characterized as 
follows. For any curve of the family containing an arbitrary lineal element E, con- 
struct the osculating parabola at E. The foci of the 1 parabolas so obtained will de- 
scribe a circle through the point of EZ. An equivalent property is that the directrices 
will form a pencil of lines. The following eight problems are discussed: (1) the ~? 
trajectories of a given field of force; (2) the complete system of velocity curves; 
(3) the systems S;; (4) the general catenaries; (5) the © brachistochrones in a con- 
servative field: (6) sectional families; (7) curvature trajectories, and (8) additive- 
multiplicative trajectories. The type (G) was first encountered in the study of 
dynamical trajectories (Differential-Geometric Aspects of Dynamics, American Mathe- 
matical Society Colloquium Publications, vol. 3, 1913; The trajectories of dynamics, 
Transactions of this Society, vol. 7 (1906), pp. 401-424). All eight problems are dis- 
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tinct but lead to species of this type. Recently Terracini has given a new projective 
characterization of (G). (Received July 7, 1942.) 


278. Edward Kasner: Differential equations of the type: yi¥ =Ay''” 
+By'"+C. 


In this paper are discussed the various problems connected with general fourth 
order equations of the type (Q): yiv=Ay’’’2+By’’’+C, where A, B, C are functions 
of (x, y, y’, y’’) only. The systems of 4 integral curves of any such equation may be 
characterized as follows. For any curve of the system containing an arbitrary curva- 
ture element E,, construct the osculating conic at E,. The ©! conics so obtained have 
their centers on a conic which contains the lineal element E; of E,. The following seven 
problems are discussed: (1) the sets of * curves characterized by linear families of 
osculating conics; (2) the systems of extremals in a calculus of variations problem; 
(3) the systems of curves in a field of force for which the pressure is proportional to 
the normal component of the force; (4) the system of curves in a field of force for which 
the pressure is constant; (5) the system of trajectories of a particle of special variable 
mass in a positional field of force; (6) the orthogonal trajectories of the space-time 
curves of a field of force which depends not only on the position but also upon the 
time, and (7) the complete set of the rate of variation of curvature trajectories. These 
seven species are distinct but all lead to (Q), which the author first encountered in a 
study of extremals (this Bulletin, vol. 14 (1908), pp. 461-465). (Received July 7, 1942.) 


279. Edward Kasner: The inverse problem of dynamics. 


In any given positional field of force of the plane, there are ~? trajectories. Con- 
versely, if the totality of trajectories is given, the field of force is determined except 
for a constant factor. See Differential-Geometric Aspects of Dynamics, American Mathe- 
matical Society Colloquium Publications, vol. 3, 1913, for a discussion of “the geo- 
metric exploration of a field.” The essential problem discussed in this paper is to find 
the direction of the force at a given point 0 when only four trajectories through 0 are 
given. The complete analytic solution is treated. Usually the solution is unique but 
there arises an important indeterminate case. (Received July 30, 1942.) 


280. Edward Kasner and J. J. DeCicco: Transformation theory of 
isogonal trajectories of isothermal families. 


In the paper, Lineal element transformations which preserve the isothermal character 
(Proceedings of the National Academy of Sciences, vol. 27 (1941), pp. 406-409), 
Kasner determined the complete group of lineal element trasnformations of the plane 
which send any isothermal family of curves into an isothermal family. In this new 
work, it is the purpose of the authors to extend this result to transformations of second 
differential elements. The total group of curvature element transformations carrying 
any complete system of isogonal trajectories of isothermal families into any other such 
system is found in explicit form. The only contact transformations of Kasner’s group 
and this new group are the conformal maps. The doubly-infinite systems of curves 
mentioned above are identical with the conformal images of the ~»? straight lines, and 
thus may properly be described as “conformal rectilinear wexes.” The content of the 
new group is 2*/), as contrasted with the content 21+4f(1) of the old group. 
(Received June 19, 1942.) 


281. Domina E. Spencer: Geometric figures in affine space. 
A study of the figures in affine space has been undertaken in order to establish 


| 
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the place of Study’s “Geometrie der Dynamen” in the structure of geometry. Geo- 
metric figures have been considered whose tensor representations are: 1. contravariant 
alternating tensors of valence two; 2. covariant alternating tensors of valence two; 
3. mixed tensors of valence two. Among this set are found the affine ancestors of all 
of the Study figures. Thus the foundation is laid for the tensor interpretation of all 
of the figures of the “Geometrie der Dynamen.” (Received July 30, 1942.) 


STATISTICS AND PROBABILITY 


282. L. A. Aroian: The relationship of Fisher's z distribution to 
Student's t distribution. 


For m, and nz sufficiently large, W =(1/8)(N/(N-+1))*z is distributed as Student’s 
twith N degrees of freedom, N=m+n2—1, B?=(1/2)(1/m+1/nz). If the level of sig- 
nificance is a for Student’s distribution, the level of significance for z will be 
(N/(N-+1))/2ae8"!8-8/12N <@. As a corollary it follows that the distribution of z ap- 
proaches normality, m1, m2 ©, with mean zero and variance §?. This simplifies a 
previous proof of the author. Application of this result is made to finding levels of 
significance of the z distribution. On the whole R. A. Fisher’s formulas for finding such 
levels, 2; and m2 large as modified by W. G. Cochran, are superior. The formulas of 
Fisher-Cochran are compared with the recent formula of E. Paulson. (Received August 
1, 1942.) 


283. E. J. Gumbel: Graphical controls based on serial numbers. 


The index m of the observed value x» (m=1, 2,--- , 2) is called its serial number 
(or rank). A value x of the continuous statistical variable defined by a probability 
W(x) = is called a grade (for example, the median). The coordination of serial num- 
bers with grades furnishes two graphical methods for comparing the observations and 
the theory, namely the equiprobability test based on m=nh, and the return periods 
based on m=n\+1/2. From the distribution of the mth value, determine the most 
probable serial number #=n\-+A, where A depends upon the distribution. For a 
symmetrical distribution, the corrections for two grades defined by \ and 1—A, are 
A(i—\) = —A(A). For an asymmetrical distribution, calculate the most probable 
serial number of the mode considered as an mth value. Thus the mode is obtained from 
the observations, but it is not the most precise mth value. If m is of the order n/2 the 
distribution of the mth value converges towards a normal distribution with a standard 
deviation s(x) =(W(x)(1—W(x)))/2/(w(x)n"/?). The intervals x¥ s(x) give controls 
for the equiprobability test, the step function and the return periods. Besides, the 
standard error of the mth value leads to the precision of a constant obtained from a 
grade. (Received July 20, 1942.) 


284. Mark Kac: On the average number of roots of a random alge- 
bratc equation. 


Let Xo+Xix+ +++ +Xn1x*1=0 be an algebraic equation whose coefficients 
Xo, +++, Xn_1 are independent random variables having the same normal distribu- 
tion with density x—/2 exp (—u?). If Nn=Nn(Xo, - + - , Xn-1) denotes the number of 
real roots of the equation then the average number of roots (mathematical expectation 
of N,) is asymptotically equal to 2x! log m. Moreover, for 222 the mathematical 
expectation of N, is not more than 22— log n+142—1. This is an improvement of 
a result of Littlewood and Offord (Journal of the London Mathematical Society, 
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vol. 13 (1938), pp. 288-295) who proved that for 22000 the mathematical expecta- 
tion of the N, is not more than 25 (log )?+-12 log n. (Received July 13, 1942.) 


285. H. B. Mann and Abraham Wald: On the choice of the number 
of class intervals in the application of the chi-square test. 


The distance of two distribution functions is defined as the l.u.b. of the absolute 
value of the difference between the two cumulative distribution functions. Let C(A) 
be the class of alternatives with distance A from the null-hypothesis. Let f(N, k, A) 
be the g.I.b. of the power with respect to alternatives in C(A) of the chi-square test 
with sample size N and k equally probable class intervals. A positive integer k 
is called best with respect to sample size N if there exists a A such that f(N, k, A) =1/2 
and f(N, k’, 4)S1/2 for every positive integer k’. The authors show that 
kw =4(2(N—1)2/C?)"5, where 1/(29) "2 is equal to the size of the critical 
region, fulfills approximately the conditions of a best k with Aw =5/kw —4/ky, as the 
corresponding value of A. The approximation is shown to be satisfactory for N=450 
if the 5 per cent level of significance is used and for N 2300 if the 1 per cent level is 
used. (Received July 31, 1942.) 


286. F. E. Satterthwaite: Generalized Poisson distribution. 


In this paper the Poisson distribution is generalized to allow for the assignment 
of varying weights to a set of events when the number of events follows the Poisson 
law. The development used brings out the fact that distributions falling in this class 
do not require that the underlying statistics be homogeneous. The only requirement 
is that they be independent. Formulas are given for the moments of the generalized 
distribution as functions of the moments of the underlying distribution of weights. 
The principles to be observed in the solution of practical problems are outlined. (Re- 
ceived July 30, 1942.) 


287. Henry Scheffé: On the ratio of the variances of two normal 
populations. 


Let @ be the above ratio. The two problems considered in this paper are the formu- 
lation and comparison of (i) significance tests for the hypothesis @= 6, and (ii) con- 
fidence intervals for 6. The paper is divided into two parts; the first is kept on an 
elementary level and only solutions based on the F-distribution are considered. Fol- 
lowing various approaches, six tests and corresponding sets of confidence intervals 
are introduced. It turns out that the limits on the F-distribution which yield an un- 
biased test are the same as those which yield confidence intervals optimum in a certain 
intuitive sense. The values of these limits are difficult to compute and some numerical 
data are given to indicate the loss of efficiency in using instead the easily obtained 
“equal tails” limits. The second part of the paper is concerned with the existence of 
common best critical regions and type B, regions, and the application of Neyman’s 
theory of confidence intervals. No new tests or confidence intervals not already con- 
sidered in Part I are obtained, but those previously judged best of a very narrow class 
are now shown to be best of all those based on similar regions of the same size. (Re- 
ceived July 16, 1942.) 


288. Saly R. R. Struik and Miriam van Waters: Modern statistical 
methods in penology. 


In applying statistical methods to penological problems, so far the best known 
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studies have considered 100, 500, or once in England (to refute Lombroso’s theory) 
1500 cases. But from the correct statistical standpoint, far more cases are needed to 
establish a law. Over a period of years, an attempt has been made to use statistical 
methods in the study of penological problems in the Massachusetts Reformatory for 
Women, but the results will take on real significance and be conclusive only when 
similar investigations are made all over the United States. (Received August 1, 
1942.) 


289. D. S. Villars: Significance tests for multivariate distributions. 


The observed mean of sets of m variates, each normally and independently dis- 
tributed, is distributed around the population mean according to a x? distribution 
with m degrees of freedom. The sum of squares of deviations of m observed points 
from the observed mean is distributed as x? with m(n—1) degrees of freedom (not 
with »—1). A much more powerful test for correlation than that by the correlation 
coefficient is described, which for bivariate distributions, involves comparisons be- 
tween »—1 and n—1 degrees of freedom. This can be extended to m—1 tests with m 
variates. Distribution of distance between two means and distribution of fiducial 
radius is worked out in detail for two variates. (Received July 30, 1942.) 


TOPOLOGY 


290. D. W. Hall: On a partial solution of a problem of J. R. Kline. 


As a partial solution of a problem of J. R. Kline, the following theorem is estab- 
lished. In order that a compact locally connected continuum M be homeomorphic with 
a sphere it is necessary and sufficient that it satisfy the following conditions: (a) no 
two points separate M, (b) for every simple closed curve J in M the set M—J has at 
least two and at most a finite number of components. (Received June 22, 1942.) 


291. W. M. Kincaid: On non-cut sets of locally connected continua. 


This paper is concerned with certain generalizations of the well known result that 
corresponding to any non-cut point ~ of a space S which is a locally connected con- 
tinuum, an arbitrarily small region having a connected complement and containing p 
can be found. It is shown that any closed non-cut set P of such a space S can be im- 
bedded in the sum R of a finite number of regions (lying in a preassigned ¢-neighbor- 
hood of P) so chosen that S—R is a locally connected continuum. If, in addition, there 
exists a family of sets ¥ no element of which separates S—P, then another set R’, 
contained in R and having the same properties, can be found such that no element of 7 
contained in S—R separates S—R’. If the elements of 7 are single points, the sets R 
and R’ can be replaced by a single set having the properties of both. Further results 
are obtained in the special case where S is not separated by any m points. (Received 
July 24, 1942.) 


292. R. G. Lubben: Mappings of spaces H Fréchet on completely 
regular spaces. 


Let T bea space H Fréchet, K be the aggregate of all completely regular Hausdorff 
decompositions (Alexandroff and Hopf, Topologie, p. 70; the space of this decomposi- 
tion is to be a completely regular Hausdorff space) of T into mutually exclusive point 
sets, and ), be the sum of the elements of K. If T> Mand forG=GC T—Mthere 
exists a function which is continuous over T, takes on values from zero to unity, and 
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is identical to zero over M and to unity over G, then it is said that M is completely 
T-regular. (1) A set is T-regular if and only if it belongs to >.. (2) K is the totality of 
upper semi-continuous decompositions of T into completely 7-regular sets. (3) For 
A and B elements of K let “A <B” mean that each element of A is a subset of an ele- 
ment of B; this ordering of the elements of K defines a complete lattice, L, which has 
properties analogous to those of the “4(S)” studied by the author (Transactions of 
this Society, vol. 49 (1941), pp. 459-463). If S is a regular Hausdorff space and T is 
the space of its atomic decomposition points, then LZ and 4(S) are isomorphic. (Re- 
ceived August 1, 1942.) 


293. Deane Montgomery and Hans Samelson: Groups transitive on 
spheres. 


Let G be a compact connected Lie group which is transitive and effective on the 
n-sphere S*. If is even it is shown that G must be simple. If is odd then G must be 
essentially the product of two simple groups one of which is either the identity, the 
circle group, or the group of quaternions of absolute value unity. There is given a 
fairly complete analysis of exactly what groups can be transitive on S*. Speaking in 
general terms the results show that in the main only groups well known to be transi- 
tive on S* can be transitive on S*. There are one or two results on the structure of 
rotation groups. (Received July 9, 1942.) 


294. Deane Montgomery and Hans Samelson: Groups transitive 
on the n-dimensional torus. 


It is shown that if G is a compact connected Lie group which acts effectively and 
transitively on the n-dimensional torus, then G is the n-dimensional toral group. 
(Received July 9, 1942.) 


295. Deane Montgomery and Leo Zippin: A class of transformation 
groups in En. 


If a compact connected topological group acts on euclidean n-space and if it has at 
least one (n—1)-dimensional orbit, then it is known that all orbits except one are 
(nm —1)-dimensional. It is shown here that this exceptional orbit must be a point and 
that there is a closed set which touches each orbit precisely once and is homeomorphic 
to a ray. The (m —1)-dimensional orbits are all homeomorphic and in many homology 
and homotopy properties they resemble (m —1)-spheres. (Received June 12, 1942.) 


296. Hassler Whitney: Complexes of mantfolds. 


In geometric applications of combinatorial topology, it is very convenient to be 
able to realize chains and cochains with the help of geometric figures. These figures 
may not appear naturally subdivided into complexes; but they will in general be made 
up of manifolds, joined together like the cells of a complex. These “complexes of mani- 
folds” are studied thoroughly here. The most general ones (which have fairly simple 
intersection properties) are more general than complexes, even in the neighborhood 
of a point. The “locally flat” ones are also studied. The most helpful tools are vectors 
and cones. (Received July 28, 1942.) 


297. Hassler Whitney: The self-intersections of an M* in E*. 
Let the differentiable n-manifold M* be mapped regularly by f into E™; by a slight 
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deformation, suppose that the self-intersections are isolated. The space T of ordered 
pairs of points of M may be considered as bounded by the space © of directions in 
Mat all points of M. Let n be even, and M, orientable. Tof corresponds F, mapping T 
into E*; the signed self-intersections of f give the signed zeros of F, and their algebraic 
number J; is half dr, the degree of F on FT over the origin, or on S about the origin. 
If fo is deformed into f;, each f; being regular, then I;,=J;,. There exist mappings with 
any desired J;. If 2 is odd or M is non-orientable, all holds if one reduces mod 2 and 
identifies “opposite points of T and ©.” M* may be imbedded (without self-inter- 
sections) in E**, (Received July 28, 1942.) 


298. Hassler Whitney: The singularities of an M* in E?*-, 


Let M be a piece of an orientable n-manifold M*, bounded by A. Let f be a map- 
ping of M into E**“, such that the singular points (points where f is not regular) are 
isolated and a certain condition (see this Bulletin, abstract 48-9-269) holds at each. 
Let f be one-one in A. Let n=3 be odd. Then if 2(M) is the looping coefficient 
LC(A, A’)=Kronecker index KI(A, M) (A’ being A pushed slightly into M), this 
measures the signed number of singularities of f in M. Hence if 2(M) 0, f cannot be 
regular. For M closed, of course 2(M) =0. All holds for m even if reduced mod 2. For 2 
even, there is a regular mapping f of an n-cube in E* ( E**“ into E**-', arbitrarily 
near (but not with derivatives) to the identity, equal to the identity on A, and with 
(M) =2. Arbitrarily near any mapping f of M* into E**—' there is a regular mapping; 
thus M may be immersed in E**-!, (Received July 28, 1942.) 


NEW PUBLICATIONS 


Bacon, H. M. Differential and Integral Calculus. New York, McGraw-Hill, 1942. 
7+771 pp. $3.75. 

Brown, O. E. See Morris, M. 

CHANDRASEKHAR, S. Principles of Stellar Dynamics. University of Chicago Press, 
1942. 10+251 pp. $5.00. 

Contributions to the Calculus of Variations 1938-1941. University of Chicago Press, 
1942. 7+527 pp. 

Dyess, W. B., and GitmorE, R. O. Mathematics of Business and Finance. Including 
Compound Interest and Annuity Tables by F. C. Kent and M. E. Kent. New 
York, McGraw-Hill, 1942. 18+-435 pp. $3.50. 

Evans, P. L. Algebra. (Mathematics for Technical Training.) Boston, Ginn, 1941. 
8+126 pp. $1.25. 

Evans, P. L. Calculus. (Mathematics for Technical Training.) Boston, Ginn, 1941. 
7+126 pp. $1.25. 

Evans, P. L. Plane Trigonometry with Tables. (Mathematics for Technical Training.) 
Boston, Ginn, 1941. 8+-84 pp. $1.25. 

FREEMAN, H. A. Industrial Statistics. New York, Wiley; London, Chapman and Hall, 
1942. 9+178 pp. $2.50. 

GiLmoreE, R. O. See Dyess, W. B. 

GRANVILLE, W. A., Situ, P. F., and Mixes, J. S. Spherical Trigonometry and 
Tables. Boston, Ginn, 1942. 18-+-60+4-+43 pp. $1.25. 

KELLER, E. G. Mathematics of Modern Engineering. Vol. 2. Mathematical Engineer- 
ing. New York, Wiley; London, Chapman and Hall, 1942. 12+309 pp. $4.00. 

KEnt, F. C. See Dyess, W. B. 

M. E. See Dyess, W. B. 

LEFSCHETZ, S. Algebraic Topology. (American Mathematical Society Colloquium 
Publications, vol. 27.) New York, American Mathematical Society, 1942. 6+389 
pp. $6.00. 

LEHMANN, C. H. Analytic Geometry. New York, Wiley; London, Chapman and Hall, 
1942. 144-425 pp. 

MrKEsu, J. S. See GRANVILLE, W. A. 

Mirra, J. A. See Moore, J. H. 

Moore, J. H., and Mira, J. A. The Gist of Mathematics. New York, Prentice-Hall, 
1942. 12+726 pp. $5.35. 

Morris, M., and Brown, O. E. Differential Equations. Revised edition. New York, 
Prentice-Hall, 1942. 11+355 pp. $3.00. 

MunsHower, C. W., and WARDWELL, J. F. Basic College Mathematics. New York, 
Holt, 1942. 11-+612 pp. $3.20. 

Puitures, H. B. Analytical Geometry and Calculus. Cambridge, Massachusetts, 
Addison-Wesley, 1942. 10+-490 pp. $5.00. 

Smita, P. F. See GRANVILLE, W. A. 

Wa tp, A. On the Principles of Statistical Inference. Notre Dame, Indiana, University 
of Notre Dame, 1942. 50 pp. $1.00. 

WARDWELL, J. F. See MuNsHOwWER, C. W. 

Wuvysurn, G. T. Analytic Topology. (American Mathematical Society Colloquium 
Publications, vol. 28.) New York, American Mathematical Society, 1942. 10+278 
pp. $4.75. 
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Emergency Executive Committee of the International Congress of Mathema- 
ticians: 
G. D. Birkhoff, Einar Hille, M. H. Ingraham, J. R. Kline, Marston Morse, 
R. G. D. Richardson, M. H. Stone. 


FORMER PRESIDENTS 


J. H. Van Amringe, 1889-1890. L. E. Dickson, 1917-1918. 
Emory McClintock, 1891-1894. Frank Morley, 1919-1920. 
G. W. Hill, 1895-1896. G. A. Bliss, 1921-1922. 
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E. W. Brown, 1915-1916. 


ENDOWMENT FUND 


In 1923 an Endowment Fund was collected to meet the greater demands on 
the Society’s publication program caused by the ever increasing number of im- 
portant mathematical memoirs. Of this fund, which now amounts to some $60,000, 
a considerable proportion was contributed by members of the Society. 


SPECIAL FUNDS 


The Bécher Memorial Prize. 

This prize was founded in memory of Professor Maxime Bocher. It is 
awarded every five years for a notable research memoir in analysis which has 
appeared during the preceding five years in a recognized journal published in 
the United States or Canada; the recipient must be a member of the Society, 
and not more than fifty years old at the time of publication of his memoir. 


First (Preliminary) Award, 1923: To G. D. Birkhoff, for his memoir Dy- 
namical systems with two degrees of freedom. 


Second Award, 1924: To E. T. Bell, for his memoir Arithmetical paraphrases, 
and to Solomon Lefschetz, for his memoir On certain numerical invariants with 
applications to abelian varieties. 


Third Award, 1928: To J. W. Alexander, for his memoir Combinatorial 
analysis situs. 


Fourth Award, 1933: To Marston Morse, for his memoir The foundations 
of a theory of the calculus of variations in the large in m-space, and to Norbert 
Wiener, for his memoir Tauberian theorems. 


Fifth Award, 1938: To John von Neumann, for his memoir Almost periodic 
functions and groups. 
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The Frank Nelson Cole Prize in Algebra. 
The Frank Nelson Cole Prize in the Theory of Numbers. 

These prizes were founded in honor of Professor Frank Nelson Cole, on the 
occasion of his retirement as Secretary of the American Mathematical Society 
and editor of the Bulletin, after twenty-five years of service; the fund was later 
doubled by his son, Charles A. Cole. They are awarded at five-year intervals for 
contributions to algebra and the theory of numbers, respectively, under restric- 
tions similar to those for the Bocher prize. 


First Award, 1928: To L. E. Dickson, for his book Algebren und ihre Zahlen- 
theorie, Zurich, 1927. 


Second Award, 1931: To H. S. Vandiver, for his several papers on Fermat’s 
last theorem published in the Transactions of the American Mathematical So- 
ciety and the Annals of Mathematics during the last five years, with special ref- 
erence to a paper entitled On Fermat’s last theorem, which appeared in volume 
31 of the Transactions. 


Third Award, 1939: To A. A. Albert, for his papers on the construction of 
Riemann matrices, published in volumes 35 and 36 of the Annals of Mathematics. 


Fourth Award, 1941: To Claude Chevalley, for his paper entitled La théorie 
du corps de classes, published in volume 41 of the Annals of Mathematics. 


The Eliakim Hastings Moore Fund. 

This fund was founded in 1922 in honor of Professor Eliakim Hastings 
Moore, on the occasion of the twenty-fifth anniversary meeting of the Chicago 
Section of the American Mathematical Society. The income from the fund is to 
be used at the discretion of the Council of the Society, for the publication of 
important mathematical books or memoirs, or the award of prizes. 


The Marion Reilly Fund. 

Dean Marion Reilly willed to the American Mathematical Society a portion 
of her estate to be used for the advancement of research in pure mathematics. 
The Society has received approximately $23,500. 


The Ernest William Brown Fund. 

From the estate of Professor E. W. Brown, a fund of $1000 is available, the 
interest on which, at the discretion of the Council, can be used for the further- 
ance of such mathematical interests as (a) the publication of important mathe- 
matical books, memoirs, and periodicals, and (b) lectures to be delivered on 
special occasions by invited guests of the Society. 


The Robert Henderson Fund. 


Upon his retirement from the Board of Trustees on December 31, 1940, Dr. 
Robert Henderson presented to the Society an unrestricted gift of $1,000 which 
the Trustees have set aside as the Robert Henderson Fund. 
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University of Buffalo, Buffalo, N.Y. 

California Institute of Technology, Pasadena, Calif. 
University of California, Berkeley, Calif. 

University of California at Los Angeles, Los Angeles, Calif. 
Carnegie Institute of Technology, Pittsburgh, Pa. 

Case School of Applied Science, Cleveland, Ohio. 
Catholic University of America, Washington, D.C. 
University of Chicago, Chicago, Ill. 

University of Cincinnati, Cincinnati, Ohio. 

College of the City of New York, New York, N.Y. 
University of Colorado, Boulder, Colo. 

Columbia University, New York, N.Y. 

Connecticut College, New London, Conn. 

Cornell University, Ithaca, N.Y. 

Dartmouth College, Hanover, N.H. 

University of Delaware, Newark, Del. 

Duke University, Durham, N.C. 

Equitable Life Insurance Company of Iowa, Des Moines, Iowa. 
Georgetown University, Washington, D.C. 

Gettysburg College, Gettysburg, Pa. 

Harvard University, Cambridge, Mass. 

University of Illinois, Urbana, Il. 

Indiana University, Bloomington, Ind. 

Institute for Advanced Study, Princeton, N.J. 

Iowa State College, Ames, Iowa. 

The State University of Iowa, Iowa City, Iowa. 

The Johns Hopkins University, Baltimore, Md. 
University of Kansas, Lawrence, Kan. 

University of Kentucky, Lexington, Ky. 

Louisiana State University, Baton Rouge, La. 

McGill University, Montreal, Quebec, Canada. 
University of Manitoba, Winnipeg, Man., Canada. 
Massachusetts Institute of Technology, Cambridge, Mass. 
Mathematical Association of America, Oberlin, Ohio. 
Metropolitan Life Insurance Company, New York, N.Y. 
Michigan State College of Agriculture and Applied Science, East Lansing, Mich. 
University of Michigan, Ann Arbor, Mich. 

University of Minnesota, Minneapolis, Minn. 

University of Missouri, Columbia, Mo. 
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University of Nebraska, Lincoln, Neb. 
University of New Mexico, Albuquerque, N.Mex. 
New York University, New York, N.Y. 
University of North Carolina, Chapel Hill, N.C. 
Northwestern University, Evanston, Ill. 
University of Notre Dame, Notre Dame, Ind. 
University of Oklahoma, Norman, Okla. 
Oregon State College, Corvallis, Ore. 
Pennsylvania State College, State College, Pa. 
University of Pennsylvania, Philadelphia, Pa. 
University of Pittsburgh, Pittsburgh, Pa. 
Purdue University, Lafayette, Ind. 

University of Rochester, Rochester, N.Y. 
Rutgers University, New Brunswick, N.J. 

The College of St. Thomas, St. Paul, Minn. 
Smith College, Northampton, Mass. 

Stanford University, Stanford University, Calif. 
Stevens Institute of Technology, Hoboken, N.J. 
Swarthmore College, Swarthmore, Pa. 

Sweet Briar College, Sweet Briar, Va. 

Syracuse University, Syracuse, N.Y. 

Texas Technological College, Lubbock, Tex. 
University of Toronto, Toronto, Ont., Canada. 
Trinity College, Hartford, Conn. 

Tulane University, New Orleans, La. 

Vassar College, Poughkeepsie, N.Y. 

Virginia Polytechnic Institute, Blacksburg, Va. 
University of Virginia, Charlottesville, Va. 
University of Washington, Seattle, Wash. 
Washington University, St. Louis, Mo. 

Wayne University, Detroit, Mich. 

Wellesley College, Wellesley, Mass. 

Wells College, Aurora, N.Y. 

Wesleyan University, Middletown, Conn. 
Western and Southern Life Insurance Company, Cincinnati, Ohio. 
Western Reserve University, Cleveland, Ohio. 
Williams College, Williamstown, Mass. 

Yale University, New Haven, Conn. 


ORGANIZATIONS COGPERATING AS NON MEMBERS 


Lehigh University, Bethlehem, Pa. 

National Research Council, Washington, D.C. 
Princeton University, Princeton, N.J. 
Rockefeller Foundation, New York, N.Y. 
University of Wisconsin, Madison, Wis. 


MEMBERS OF THE SOCIETY 
September, 1942 


This directory igcleyles the name of every person who is a member of the Society 
as of September, 1 

Personal adi is as follows: (a) surname; (b) initials or one name 
with parentheses around parts usually omitted in correspondence; first names of 
women members are written out; (c) official title or position; (d) name and 
address of institution or organization; (e) mail address if different from the 
institution address ; (f) in italic type, information regarding temporary or special 
assignments. 

For many members in foreign countries, it has been necessary to repeat infor- 
mation which appeared in the previous directory. 

The ¢ before a name indicates life membership. 

The § indicates membership as a nominee of an institutional member. 


Ablow, C. M. 1943 N. Van Ness Ave., Los Angeles, Calif. Ensign U.S.N.R., 
Naval Base, Long Beach, Calif. 

Abramowitz, Milton. Asso. Mathematician, Mathematical Tables Project, Na- 
tional Bureau of Standards, U.S. Dept of Commerce, 70 Columbus Ave., 
New York, N.Y. 2775 Kingsbridge Ter., Bronx. 

Adams, C. R. Prof., Brown Univ., Providence, R.I. 60 Intervale Road. 

Adams, E. P. Prof., Princeton Univ., Princeton, N.J. Edgerstoune. 

Adams, G. J. Junior Civil Engineer, State Highway Dept., Linden, Ala. 2411 14th 
Ave., Sheffield, Ala. 

Adams, Dr. Rachel B. (Mrs. C. R.). Radcliffe Coll., Cambridge, Mass. 60 Inter- 
vale Road, Providence, R.I. 

Ader, O. B. Asst. Prof., Wofford Coll., Spartanburg, S.C. 492 N. Church St. 

Adkisson, V. W. Prof., Univ. of Arkansas, Fayetteville, Ark. 236 Buchanan St. 

Adler, Dr. Claire F. (Mrs. E. H.). 189-21 Tioga Dr., St. Albans, N.Y. 

§Adler, F. T. Visiting Asst. Prof., Physics Dept., Univ. of Wisconsin, Madison, 


Wis. 
Adshead, J. G. Asso. Prof., Dalhousie Univ., Halifax, N.S., Canada. 
Agard, H. L. Prof., Williams Coll., Williamstown, Mass. 
Agnew, R. P. Prof., Cornell Univ., Ithaca, N.Y. White Hail. 
Alaoglu, Dr. Leonidas. Instr., Purdue Univ., Lafayette, Ind. 
Albert, A. A. Prof., Univ. of Chicago, Chicago, Ill. Eckhart Hall. 
Albert, Dr. G. E. Instr., Ohio State Univ., Columbus, Ohio. University Hall. 
Albert, O. W. Prof., Univ. of Redlands, Redlands, Calif. 629 Buena Vista St. 
Alden, H. H. Prof., New Mexico Military Inst., Roswell, N.Mex. Box 1237. 
Some, J. W. Prof., Inst. for Advanced Study, Princeton, N.J. 29 Cleveland 


Alfieri . ‘. Metropolitan Life Ins. Co., 1 Madison Ave., New York, N.Y. 9 
Metropolitan Oval, Bronx. 
Alger, F L. Staff Asst., General Electric Co., Schenectady, N.Y. 1758 Wendell 
ve 


Allen, E. B. Prof., Rensselaer Polytech. Inst., Troy, N.Y. 4 Sheldon Ave. 

Allen, E. S. Asso. Prof., Iowa State Coll., Ames, Iowa. 

Allen, Dr. Florence E. Instr., Univ. of Wisconsin, Madison, Wis. 219 Lathrop St. 

Allen, Harriet W. Asst. Prof, Hollins Coll., Hollins College, Va. Physicist, 
Bureau of Ordnance, U. Ss. Navy Dept., Washington, D.C. 2141 Eye St. N.W. 

Allendoerfer, C. B. Asso. Prof, Haverford Coll., Haverford, Pa. Asso. Physicist, 
U. S. Navy Dept., Washington, D.C. 8603 ” Hempstead Ave., Bethesda, Md. 

Alsberg, Julius. Consulting Engineer. Office of Chief of Chemical Warfare 
Service, U. S. War Dept., Washington, D.C. 2515 K St. N.W. 

§Alton, T. P. ’Asst., Univ. of Illinois, Urbana, Ill. 153 Math. Bldg. 

Ambrose, Dr. Warren. Instr., Princeton Univ., Princeton, N.J. Fine Hall. 

Ames, D. B. Asst. Prof., Rensselaer Polytech. Inst., Troy, N.Y. 117 Elmgrove Ave. 

Ames, L. D. Prof., Univ. of Southern California, Los Angeles, Calif. 
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Amundson, N. R. Instr., Univ. of Minnesota, Minneapolis, Minn. 208 Main En- 
gineering Bldg. 

Ananda-Rau, K. Prof., Presidency Coll., Madras, India. 

Anastasia Maria, Sister. Prof., Immaculata Coll., Immaculata, Pa. _ 

Andersen, C. C. 1917 Warren Blvd., Chicago, Ill. 2d Lt., U.S.A., Air Corps, 
Morris Field, Charlotte, N.C. 

Anderson, Mae R. Prof., Concordia Coll., Moorhead, Minn. 507 10th St. S. 

Anderson, Dr. P. H. Instr., Louisiana State Univ., University, La. 

Anderson, R. Lucile. Asst. Prof., Hunter Coll., 695 Park Ave., New York, N.Y. 

Anderson, T. W. Instr., Princeton Univ., Princeton, N.J. 2435 Laundale Ave., 
Evanston, 

Anderson, W. E. Prof., Miami Univ., Oxford, Ohio. 112 E. Walnut St. 

§Annenberg, Lawrence. 131 E. 21st St., Brooklyn, N.Y. 

Anthony, Lucius. Woodinville, Wash. 

Archibald, H. F. Asso. Prof., Keuka Coll., Keuka Park, N.Y. 

Archibald, R. C. Prof., Brown Univ., Providence, R.I. 

Archibald, R. G. Asst. Prof., Queens Coll., Flushing, N.Y. 

Arms, R. A. Prof., Gettysburg Coll., Gettysburg, Pa. 59 Lincoln. 

Armstrong, Dr. Beulah M. Asso., Univ. of Illinois, Urbana, Ill. 364 Math. Bldg. 

Arnold, Dr. B. H. Instr., Purdue Univ., Lafayette, Ind. 

Arnold, Dr. H. A. 2480 Lake St., Lincoln, Neb. Lt. (j.9.), U.S.N.R. 

Arnold, H. E. Asso. Prof., Wesleyan Univ., Middletown, Conn. Wesleyan Station. 

+Arnold, J. W. Lt. Col., U.S.A., Coast Artillery Corps, Camp Haan, Calif. 

§Arnold, Dr. K. J. Instr., Massachusetts Inst. of Tech., Cambridge, Mass. 

Arnoldy, Sister M. Nicholas. Marymount Coll., Salina, Kan. 

Aroian, Dr. L. A. Instr., Hunter Coll., Bedford Park Blvd. and Navy Ave., New 
York, N. 

Arrow, K. ¥, Fellow, Economics Dept., Columbia Univ., New York, N.Y. 749 
West End Ave. 

Arthur, R. S. Univ. of California at Los Angeles, Los Angeles, Calif. 314 Buena 
Vista St., Redlands, Calif. 

Artin, Emil. Prof., Indiana Univ., Bloomington, Ind. 715 S. Fess Ave. 

Ashman, E. T. Darien High School, Darien, Conn. 11 Fairview Ave. 

Assadourian, Dr. Fred. Instr... New York Univ., University Heights, New York, 
N 


Astrachan, Max. Asso. Prof., Antioch Coll., Yellow Springs, Ohio. 

Atanasoff, J. V. Asso. Prof., Iowa State Coll., Ames, Iowa. Physics Bldg. Official 
Investigator, National Defense Research Com. 

§Atchison, W. F. Asst., Univ. of Illinois, Urbana, Ill. 153 Math. Bldg. 

§Atkins, H. P. Instr., Univ. of Rochester, Rochester, N.Y. River Campus. 

§Avann, Dr. S. P. Instr., Washington Univ., St. Louis, Mo. 

Ayres, Frank. Asso. Prof., Dickinson Coll., Carlisle, Pa. 426 S. Pitt St. 

Ayres, H. C. Asst. Prof. U. S. Naval Acad., Annapolis, Md. Lit., U.S.N.R., 
U.S.S. Texas, Care of Postmaster, New York, N.Y. 

Ayres, W. L. Prof., Purdue Univ., Lafayette, Ind. 


Babcock, R. W. Dean, School of Arts and Sciences, Kansas State Coll. of Agric. 
and Applied Science, Manhattan, Kan 

Babcock, Wealthy. Asso. Prof., Univ. of emies Lawrence, K 

+Bacon, Clara L. Prof. Emeritus, Goucher Coll., Baltimore, Ma. 2316 N. Calvert 


St. 

Bacon, H. M. Asst. Prof., Stanford Univ., Stanford University, Calif. Box 1144. 

Baer, Reinhold. Asso. Prof., Univ. of Illinois, Urbana, III. 

Bagby, L. C. Educational Dir, Aviation School, Hartung Aircraft Corp., De- 
troit, Mich. 7027 E. Warren. 

Baidaff, B. I. Prof., Univ. of Buenos Aires, Buenos Aires, Argentina. Av. de 
Mayo 560. 

a W. Dir., Personnel Bureau, and Asso. Prof., Univ. of Illinois, Urbana, 


Bailey, R. P. Asst. Prof., Lafayette Coll., Easton, Pa. 628 Monroe St. 
Baker, Frances E. Asso. Prof., Vassar Coll., Poughkeepsie, N.Y. 
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Baker, Dr. G. A. Instr. and Junior Statistician, Coll. of Agric., Univ. of Cali- 
fornia, Davis, Calif. 

Bal, Y. K. Columbia Univ., New York, N.Y. 500 Riverside Dr. 

Ball, N. H. Asst. Prof., U.S. Naval Acad., Annapolis, Md. 

Ballantine, Dr. Constance R. (Mrs. J. P.). Asso., Univ. of Washington, Seattle, 
Wash. 1802 Ravenna Blvd. 

Ballantine, J. P. Prof., Univ. of Washington, Seattle, Wash. 1802 Ravenna Blvd. 

Ballard, Dr. Ruth M. (Mrs. F: K.). Wright Junior Coll., Chicago, Ill. 636 Well- 
ington Ave. 

Ballou, D. H. Asst. Prof., Middlebury Coll., Middlebury, Vt. 18 S. Pleasant St. 

Bamforth, F. R. Asso. Prof., Ohio State Univ., Columbus, Ohio. 

Bankier, Dr. J. D. Instr., Johns Hopkins Univ., Baltimore, Md. 

Banks, G. B. Prof., Niagara Univ., Niagara University, N.Y. 

Bafios, Alfre@o. Dir., Inst. of Physics, and Prof., Univ. of Mexico, Tacuba 5, 
Mexico, D.F., Mexico. 

§Barankin, E. W. Asst., Univ. of California, Berkeley, Calif. 2540 LeConte Ave. 

Barber, Dr. S. F. Instr, Coll. of the City of New York, 139th St. and Convent 
Ave. . New York, N.Y. Instr., Defense Training Inst., 375 Pearl St., 
Brooklyn, N.Y. 

Bardell, R. H. Asst. Prof. and Acting Asst. Dir., Univ. of Wisconsin at Milwau- 
kee, Milwaukee, Wis. 

Bareis, Grace M. Asst. Prof., Ohio State Univ., Columbus, Ohio. Canal Win- 
chester, Ohio. 

§Bargmann, Dr. Valentin. Asst., Inst. for Advanced Study, Princeton, N.J. 

Barker, J. E. Asso. Mathematician, U.S. Naval Proving Ground, Dahlgren, Va. 

Barlaz, Joshua. Instr., Coll. of Engineering and Commerce, Univ. of Cincinnati, 
Cincinnati, Ohio. 

Barnard, R. W. Asso. Prof., Univ. of Chicago, Chicago, Ill. Eckhart Hall. 

Barnes, J. L. Prof., Tufts Coll., Medford, Mass. 41 Harold Ave., Princeton, N.J. 

Barnett, I. A. Asso. Prof., Univ. of Cincinnati, Cincinnati, Ohio. 

Barnett, Joseph. Asst. Prof., Oklahoma Agric. and Mech. Coll., Stillwater, Okla. 
520 Maple Ave. 

Baron, Louis. Instr., Washington Square Coll., New York Univ., New York, N.Y. 

Barral-Souto, José. Prof., Univ. of Buenos Aires, Buenos Aires, Argentina. 
Cérdoba 1459. 

Barron, J. J. Asso. Prof., St. Joseph Coll., West Hartford, Conn. 

Barrow, D. F. Prof., Univ. of Georgia, Athens, Ga. 260 Cherokee Ave. 

Barta, v. P. Research Physicist, Massachusetts Inst. of Tech., Cambridge, Mass. 
"247 N. 11th Ave., Corvallis, Ore. 

Bartels, Dr. R. C. F. Instr., Univ. of Michigan, Ann Arbor, Mich. Engineer, 
= yous Section, Bureau of Aeronautics, U. S. Navy Dept., Washington, 


Barten, H. J. Johns Hopkins Univ., Baltimore, Md. 1518 Moreland Ave. 

Bartky, Walter. Asso. Dean of Physical Sciences and Prof., Univ. of Chicago, 
Chicago, IIl. 

Bartleson, E. L. Asst. Mathematician, Actuarial Dept. General, Prudential Ins. 
Co. of America, Newark, N. 

Basch, Dr. A. E. Coll. of the City of New York, New York, N.Y. 503 W. 121st St. 

Basoco, M. A. Prof., Univ. of Nebraska, Lincoin, Neb. 

§Bassford, H. R. Actuary, Metropolitan Life Ins. Co., 1 Madison Ave., New 


York, 
Basye, Dr. R. E. 5529 Brooklyn Ave., Kansas City, Mo. Li. Gor! rae 
Batchelder, P. M. Asso. Prof., Univ. of Texas, Austin, Tex. 910 22d St. 


Bateman, Harry. Prof., California Inst. of Tech., Pasadena, Calif” 

Bateman, P. T. 421 Lawnton Road, Willow Grove, Pa. 

Bates, O. K. Prof., St. Lawrence Univ., Canton, N.Y. 44 E. Main St. 

+Battig, Leon. Instr., Univ. of Wisconsin at Milwaukee, Milwaukee, Wis. 2535 
Elizabeth St., Sheboygan, Wis. 

Bauer, P. S. Vice Pres., North Shore News Co., 50 Exchange St., Lynn, Mass. 

Baumgart, J. K. 919 Adams St., Maywood, Ill. Insir., U.S.A., Air Corps Tech. 
School, Madison, Wis. 

Beal, F. W. Prof., Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 
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Beale, F. S. Asst. Prof., Lehigh Univ., Bethlehem, Pa. 316 W. Packer Ave. 

Beamish, Sister M. Amator. 5601 Kingsessing Ave., Philadelphia, Pa. , 

Bearman, J. E. 1811 Queen Ave. N., Minneapolis, Minn. U.S.A., Coast Artillery 
Replacement Training Center, Fort Eustis, Va. Care of H. Nisselson, 1630 
R St. N.W., Washington, D.C. 

Beatley, Ralph. Asso. Prof., Graduate School of Education, Harvard Univ., 
Cambridge, Mass. 

Beatty, Samuel. Dean, Faculty of Arts, Univ. of Toronto, Toronto, Ont., Canada. 

Beaty, Dr. Marjorie H. (Mrs. D. W.). 717 E. Main St., Vermillion, S.Dak. 

Beaumont, Dr. R. A. Instr., Univ. of Washington, Seattle, Wash. 

Beaver, R. A. Asst. Prof., New York State Coll. for Teachers, Albany, N.Y. 

Beckenbach, E. F. Asst. Prof., Univ. of Michigan, Ann Arbor, Mich. 

Becker, F. A. Instr., St. Mary’s Univ., San Antonio, Tex. 

Becker, Dr. Miriam F. Care of A. Mazur, 65 Park Ter. E., New York, N.Y. 

Beckwith, Ethelwynn R. (Mrs. W. E.). Prof., Milwaukee-Downer Coll., Milwau- 
kee, Wis. 

Beckwith, W. S. Asso. Prof., Univ. of Georgia, Athens, Ga. 

Beegle, B. L. Dean and Prof., Seattle Pacific Coll., Seattle, Wash. 

Beenken, May M. Prof., State Teachers Coll., Oshkosh, Wis. 

Beesley, E. M. Asst. Prof., Univ. of Nevada, Reno, Nev. 

Belcher, D. R. Asst. Chief Statistician, American Telephone and Telegraph Co., 
195 Broadway, New York, N.Y. 

Bell, Clifford. Asso. Prof., Univ. of California at Los Angeles, Los Angeles, 
Calif. 10514 Rochester Ave. 

Bell, E. T. Prof., California Inst. of Tech., Pasadena, Calif. 

§Bell, J. C. Asst., Univ. of Illinois, Urbana, Ill. 160 Math. Bldg. 

Bell, Dr. J. H. Research Asst., National Research Council, Ottawa, Ont., Canada. 
95 Barker St., London, Ont., Canada. 

Bell, Lois E. Instr., Independence Junior Coll., Independence, Kan. Box 83. 

Bell, P. O. Asst. Prof., Univ. of Kansas, Lawrence, Kan. 2201 New Hampshire 


St. 

Bellamy, B. C. Civil Engineer. Lamont, Wyo. 

§Bellman, Richard. No address. 

Benac, Dr. T. J. Instr., U.S. Naval Acad., Annapolis, Md. 

Bender, J. R. Asso. Prof., Univ. of Idaho, Moscow, Idaho. 

tBennett, A. A. Prof., Brown Univ., Providence, R.I. 

Bennett, B. M. Columbia Univ., New York, N.Y. Asst. Mathematician, U.S. Naval 
Proving Ground, Dahlgren, Va. 1410 M St. N.W., Washington, D.C. 

Bennett, Theodore. Asst. Prof., Marietta Coll., Marietta, Ohio. 

Benscoter, S. U. Asst. Engineer, U.S. Engineer Office, Vicksburg, Miss. 

§Benson, Kathryn E. Asst., Univ. of California, Berkeley, Calif. 

Bentley, Dr. A. F. R.F.D. Z, Paoli, Ind. 

§Bentz, R. P. Instr., Pennsylvania State Coll., State College, Pa. 

Berg, Dr. W. D. Instr., State Univ. of Iowa, Iowa City, Iowa. 211 Physics Bldg. 

Bergman, Dr. Stefan. School of Mech., Brown Univ., Providence, R.I. 

Bergmann, P. G. Asst. Prof., Physics Dept., Lehigh University, Bethlehem, Pa. 

§Bernard, R. R. Univ. of Virginia, University Station, Charlottesville, Va. 

Bernstein, B. A. Prof., Univ. of California, Berkeley, Calif. 

Bernstein, Pe esate L. Instr. and Research Asso., Univ. of California, Berke- 
ley, Calif. 

Bernstein, Felix. Prof.. New York Univ., 477 Ist Ave., New York, N.Y. 

Bernstorf, Ella E. Dean, State Teachers Coll., California, Pa. 

Berry, A. C. Asso. Prof., Lawrence Coll., Appleton, Wis. 

Berry, W. J. Prof., Polytech. Inst. of Brooklyn, Brooklyn, N.Y. 224 St. John’s PI. 

Berwick, W. E. H. Prof. Emeritus, University Coll. of North Wales, Bangor, 
North Wales. Care of E. G. Phillips. 

Besancon, R. M. Coll. of Pharmacy, Univ. of Illinois, Chicago, Ill. 2d Lt., A.U.S. 

Beth, R. A. Asso. Prof., Michigan State Coll., East Lansing, Mich. Consultant, 
National Defense Research Com.; Physicist, Com. on Passive Protection 
Against Bombing. Palmer Physics Lab., Princeton Univ., Princeton, N.J. 
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Betz, yee eS. Instr., U.S. Naval Acad., Annapolis, Md. 1106 Maple St. Lt. (j.g.), 


Betz, Herman. Asst. Prof., Univ. of Missouri, Columbia, Mo. 

Betz, Dr. William. Mathematics Specialist, Public Schools of Rochester, Roch- 
ester, N.Y. 652 Melville St. 

Beveridge, H. R. Prof., Monmouth Coll., Monmouth, I1l. 1043 E. Detroit Ave. 

Bibb, S. F. Asso. Prof., Illinois Inst. of Tech., Chicago, Ill. 

Biesele, Dr. F. C. Instr., Univ. of Utah, Salt Lake City, Utah. 

Bilgery, Conrad. Prof., Regis Coll., Denver, Colo. 

Biot, M. A. Asst. Prof, Columbia Univ., New York, N.Y. Research Asso. in 
Aeronautics, California Inst. of Tech., Pasadena, Calif. 

Birchby, W. N. Asst. Prof., California Inst. ‘of Tech., Pasadena, Calif. 

Birchenough, Harry. Prof., New York State Coll. for Teachers, Albany, N.Y. 

Bird, M. T. Asst. Prof., Utah State Agric. Coll., Logan, Utah. 

Birkhoff, Garrett. Asso. Prof., Harvard Univ., Cambridge, Mass. 45 Fayer- 
weather 

Birkhoff, G. D. Prof., Harvard Univ., Cambridge, Mass. 987 Memorial Dr. 

Birnbaum, Z. W. Asst. Prof., Univ. of Washington, Seattle, Wash. 

Bisshopp, K. E. 1136 LaSalle St., Beloit, Wis. 

§Bissinger, B. H. Instr., Cornell Univ., Ithaca, N.Y. 

Black, A. H. Prof., Lebanon Valley Coll., Annville, Pa. 485 Maple St. 

Black, Florence . Asso. Prof., Univ. of "Kansas, Lawrence, Kan. 

Black, H. L. Prof., Westminster Coll., New Wilmington, Pa. 200 High St. 

Blackall, Dr. C. J. North Baltimore, Ohio. U.S.A., Camp Wallace, Tex. 

Blackwell, Dr. David. Instr., Southern Univ., Scotlandville, La. 

Blake, Dr. Archie. Engineer, National Inventors Council, Washington, D.C. 2812 
Cathedral Ave. N.W. 

Blake, Dr. E. M. Drawer A, Pratt Station, Brooklyn, N.Y. 

Blake, R. G. Hernando High School, Brooksville, Fla. 303 E. Jefferson St. 

oon, es Prof., Univ. of Lausanne, Lausanne, Switzerland. Ave. Jolimont 


Blanch, Dr. Gertrude. Asso. Mathematician, Mathematical Tables Project, Na- 
tional Bureau of Standards, U.S. Dept. of Commerce, 70 Columbus Ave., 
New York, N.Y. 4823 Clarendon Road, Brooklyn, N.Y. 

Blanche, Dr. E. E. Instr., Michigan State Coll., East Lansing, Mich. 

§Blankinship, W. A. Industrial Mathematician, U.S. Rubber Co., Detroit, Mich. 
5026 Chalmers Ave. 

men Juan. Prof., Univ. of Buenos Aires, Buenos Aires, Argentina. Arroyo 


Blau, J. H. Ordnance Lab., Navy Yard, U.S. Navy Dept., Washington, D.C. 
, rig W. E. Instr., U. S. Naval Acad., Annapolis, Md. 114 Monticello Ave. 
U.S.N.R., Bureau of Ordnance, U.S. Navy Dept., Washington, D.C. 
Bickel, H. F. Prof. Emeritus, Stanford Univ., Stanford University, Calif. 
520 W. Crescent Dr., Palo Alto, Calif. 

tBliss, G. A. Prof. Emeritus, Univ. of Chicago, Chicago, III. 

Blumberg, Henry. Prof., Ohio State Univ., Columbus, Ohio. 76 E. Blake Ave. 

Blumenthal, L. M. Asso. Prof., Univ. of Missouri, Columbia, Mo. 

Boas, Mary L. (Mrs. R. P.). Instr., Duke Univ., Durham, N.C. 2708 Legion Ave. 

Boas, Dr. R. P. 2708 Legion Ave., Durham, N.C. Junior Ground School Instr., 
U.S.N. Pre-Flight School, Chapel Hill, N.C. 

Bobonis, Augusto. Asso. Prof., Univ. of Puerto Rico, Rio Piedras, Puerto Rico. 

Bochner, Salomon. Asso. Prof., Princeton Univ., Princeton, N.J. Fine Hall. 

Bode, Dr. H. W. Bell Telephone Labs., 463 West St., New York, N.Y. 

Boeder, Dr. Paul. American Optical Co., Southbridge, Mass. 

Boehm, Frank. Manager, Life Ins. Dept., 80 Maiden Lane, New York, N.Y. 

Boeker, Mary I. D. (Mrs.). Instr., Brooklyn Coll., Brooklyn, N.Y. Collingwood 
Hotel, 45 W. 35th St., New York, N.Y. 
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BY-LAWS OF THE 
AMERICAN MATHEMATICAL SOCIETY 


ARTICLE I 


OFFICERS 

Section 1. There shall be a President, three Vice Presidents, a Secretary, four 
Associate Secretaries, a Treasurer, and a Librarian. 

Section 2. It shall be a duty of the President to deliver an address before the 
Society at the close of his term of office or within one year thereafter. 

Section 3. The Librarian shall have charge of arrangements for the exchange 
of the Society’s publications. 

ARTICLE II 


BoarD oF TRUSTEES 

Section 1. There shall be a Board of Trustees consisting of five trustees elected 
by the Society, in accordance with Article V. 

Section 2. The function of the Board of Trustees shall be to receive and ad- 
minister the funds of the Society, to have full legal control of its investments and 
properties, to make contracts and, in general, to conduct all business affairs of the 
Society. 

Section 3. The Board of Trustees shall have the power to appoint a manager 
and such assistants and agents as may be necessary or convenient to facilitate the 
conduct of the affairs of the Society, and to fix the terms and conditions of their 
employment. The Board may delegate to the officers of the Society duties and 
powers normally inhering in their respective corporative offices, subject to super- 
vision by the Board. The Board of Trustees may appoint committees to facilitate 
the conduct of the business of the Society and delegate to such committees such 
powers as may be necessary or convenient for the proper exercise of those powers. 
Agents appointed, or members of committees designated, by the Board of Trustees 
need not be members of the Board. 

Nothing herein contained shall be construed to empower the Board of Trustees 
to divest itself of responsibility for, or legal control of, the investments, proper- 
ties and contracts of the Society. 


ARTICLE III 


EprrortaL CoMMITTEES 
Section 1. There shall be five Editorial Committees—one of four members for 
the Bulletin, one of three members for the Transactions, one of three members for 
the Mathematical Reviews, one of three members for the Colloquium Publications, 
and one consisting of three representatives of the Society on the Board of Editors 
of the American Journal of Mathematics. 


ARTICLE IV 


CouNcIL 


Section 1. The Council shall consist of fifteen members at large, and the fol- 
lowing ex officio members: the officers of the Society specified in Article I, the 
members of the Editorial Committees, ex-secretaries who have served as secre- 
taries for ten years or more, and ex-presidents for a period of six years after the 
completion of their respective presidential terms. 
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Section 2. The Council shall formulate and administer the scientific policies of 
the Society and shall act in an advisory capacity to the Board of Trustees. 

Section 3. All members of the Council shall be entitled to be present at any 
meeting of the Council and to take part in the discussion at that meeting. 

Section 4. In the absence of the Secretary from any meeting of the Council, 
one of the Associate Secretaries present may be designated as Acting Secretary 
for the meeting, either by written authorization of the Secretary, or, failing that, 
by majority agreement among the Associate Secretaries present. 

Section 5. The voting members at any meeting of the Council shall be the fol- 
lowing: the members at large of the Council; the President; the Vice Presidents; 
the Secretary; the Acting Secretary for the meeting, if one is designated in the 
absence of the Secretary; the Treasurer; and a member of each Editorial Com- 
mittee chosen annually by the committee, provided that if such voting member is 
absent at any meeting of the Council an alternate designated by him from among 
the membership of the committee shall have the power to vote. 

Section 6. The method for settling matters before the Ceuncil at any meeting 
shall be by majority vote of the voting members present. If the result of such a 
vote is challenged at the time by any member of the Council, it shall be the duty 
of the Secretary—or of the Acting Secretary for the meeting—or of a member 
present who shall be designated by the Council for that purpose—to prepare a 
list of the voting members present, on the basis of which the presiding officer shall 
determine the true vote by a roll call. 

Section 7. A quorum for the transaction of business at any meeting of the 
Council shall consist of five voting members as defined in Section 5 of this Article. 

Section 8. Between meetings of the Council, business may be transacted by a 
mail vote. Voting members for this purpose shall be the members at large of the 
Council, the President, the Vice Presidents, the Secretary, the Treasurer, and the 
voting member of each Editorial Committee as designated in Section 5. An affirma- 
tive vote on any proposal by mail shall require at least a majority of the voting 
members, and at least three-quarters of the total number of votes transmitted to 
the Secretary before the time announced for the closing of the polls. If two or 
more voting members request postponement at the time of voting, action on the 
matter at issue shall be postponed until the next meeting of the Council, unless 
at the discretion of the Secretary the question is made the subject of a second 
vote by mail, in connection with which brief statements of reasons, for and against, 
are circulated. 

ARTICLE V 


ELECTIONS AND TERMS OF OFFICERS 


Section 1. The term of office shall be two years in the case of the trustees, the 
President, the Vice Presidents, the Secretary, the Associate Secretaries, and the 
Treasurer ; three years in the case of the Librarian and the members of the Edi- 
torial Committees. The term of office for members at large of the Council shall 
be three years, five of the members at large retiring annually. In every case, how- 
ever, the officials specified in Articles I, II, III, and IV shall continue to serve 
until their successors have been duly elected and qualified. 

Section 2. The President and Vice Presidents shall not be eligible for imme- 
diate re-election to their respective offices. A member at large or an ex officio 
member of the Council shall not be eligible for immediate election (or re-election) 
as a member at large of the Council. 
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Section 3. Election of officers specified in Article I, trustees, members of 
Editorial Committees, and members at large of the Council shall be by ballot at 
the Annual Meeting. An official ballot shall be sent to each member by the Secre- 
tary at least one month before the Annual Meeting, and such ballots, if returned 
to the Secretary in envelopes bearing the name of the voter and received prior to 
the closing of the polis, shall be counted at the Annual Meeting. Each ballot shall 
contain one or more names proposed by the Council for each office to be filled, 
with blank spaces in which the voter may substitute other names. A plurality of all 
votes cast, whether cast in person or by mail, shall be necessary for election. In 
case of failure to secure a plurality for any office, the members present at the 
Annual Meeting shall choose by ballot between the two having the highest num- 
ber of votes. 

Section 4. If the President of the Society die or resign before the expiration 
of his term of office, the Council, may, with the approval of the trustees, designate 
one of the Vice Presidents to serve as President until the next Annual Meeting, 
when the Society shall elect a President for a two-year term. Such vacancies as 
may occur at any time in the group consisting of the Vice Presidents, the Secre- 
tary, the Associate Secretaries, the Treasurer, the Librarian, and the members of 
the Editorial Committees may be filled by the Council with the approval of the 
trustees. 

Section 5. If any trustee die or resign during his tenure of office, the vacancy 
thus created shall be filled for his unexpired term by the Board of Trustees. 

Section 6. If any member at large of the Council die or resign more than one 
year before the expiration of his term, the vacancy for the unexpired term shall 
be filled by the Society at the next Annual Meeting. 


ARTICLE VI 


ELECTION OF MEMBERS 


Section 1. Election of members shall be by vote of the Council. 

Section 2. There shall be four classes of members, ordinary, contributing, in- 
stitutional contributing, and sustaining. 

Section 3. A firm, corporation, institution, association or individual interested 
in the support of mathematics, may be elected to sustaining membership. A sus- 
taining member shall receive the Bulletin, the Transactions, and Mathematical 
Reviews (see Article IX), and shall have the privilege of nominating one or more 
persons for election by the Council to ordinary membership in the Society, the 
number to be determined by the Council. Such nominations shall not be acted upon 
until at least thirty days after their presentation to the Council (at a meeting or 
by mail). 

Section 4. A firm, corporation, institution, or association interested in the 
support of mathematics may be elected to institutional contributing membership. 
An institutional contributing member shall receive the Bulletin or have the privi- 
lege, for each twenty-five dollars contributed, of nominating one person to ordi- 
nary membership in the Society. Such nominations shall not be acted upon until at 
least thirty days after their presentation to the Council (at a meeting or by mail). 

Section 5. Except in the case of nominees of sustaining members and of insti- 
tutional contributing members, application for admission to ordinary membership 
shall be made by the applicant, on a blank provided by the Secretary, and shall be 
approved by two members of the Society. Such applications shall not be acted 
upon until at least thirty days after their presentation to the Council (at a meeting 
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or by mail), éxcept in the case of members of other societies entering under special 
action of the Council. 

Section 6. An ordinary member may become a contributing member by paying 
the dues for such membership. (See Article VII, Section 4.) 

Section 7. An ordinary member or a contributing member shall receive the 
Bulletin, except in the case of members whose dues are remitted under Article VII, 
Section 10. 

ARTICLE VII 
Dues 

Section 1. Persons elected to ordinary membership in the Society by the 
Council, under the provisions of Article VI, Section 5, shall be admitted to member- 
ship upon the payment, within sixty days of the date of their election, of an initia- 
tion fee of five dollars. 

Section 2. The annual dues of persons elected by the Council to ordinary mem- 
bership under the provisions of Article VI, Section 5, shall be eight dollars, with 
the following exceptions: (1) during the first three years of membership, the 
annual dues shall be six dollars; a person shall be considered to have completed 
his first year of membership on January 1 following his election; (2) the amount 
of dues may be altered by reciprocity agreements with other societies; (3) the 
Council may make special rulings in exceptional cases, with the approval of the 
Board of Trustees. Each new member shall pay in proportion to the unexpired 
fraction of the year at the time of his election. 

Section 3. Four dollars and fifty cents of the annual dues of those members 
who receive the Bulletin under the provisions of Article VI shall be allocated in 
payment therefor. 

Section 4. The minimum dues for a contributing member shall be fifteen dol- 
lars per year. Members may, upon their own initiative, pay larger dues. 

Section 5. The dues for an institutional contributing member for any year 
shall not be less than twenty-five dollars. Institutions may pay larger dues. 

Section 6. The dues of a sustaining member for any year shall not be less 
than one hundred dollars. A sustaining member who contributes annually at least 
five hundred dollars shall be designated as a Patron of the Society. 

Section 7. Persons elected to ordinary membership as nominees of sustaining 
members or institutional contributing members under the provisions of Article VI, 
Sections 3-4, shall not be required to pay an initiation fee. They shall not be 
required to pay dues, so long as it is agreed that they are designated by the sus- 
taining member or institutional contributing member under these provisions. If a 
nominee of a sustaining member or an institutional contributing member later 
becomes a dues-paying member, he shall pay dues at the rate of six dollars a 
year for the remainder (if any) of his first three years of membership, and eight 
dollars a year thereafter. 

Section 8. If the annual dues of any member remain unpaid beyond a reason- 
able time, the Board of Trustees shall remove his name from the list of members, 
after due notice. 

Section 9. Any member not in arrears of dues may become a life member on 
the payment of a sum to be determined in accordance with actuarial principles. A 
life member shall have for life the status and privileges of an ordinary member, 
without further payment of dues. After October 25, 1941, no additional applica- 
tions for life memberships will be accepted. 
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Section 10. After retirement from active service on account of age, any mem- 
ber who is not in arrears of dues and with membership extending over at least 
twenty years may—by giving proper notification to the Secretary—have his dues 
remitted, on the understanding that he will thereafter receive the programs of 
the meetings, but not the Bulletin. 


ARTICLE VIII 


MEETINGS 


Section 1. The Annual Meeting of the Society shall be held between the fif- 
teenth of December and the fifteenth of January next following. Notice of the time 
and place of this meeting shall be mailed by the Secretary or an Associate Secre- 
tary to the last known post office address of each member of the Society. The 
times and places of the Annual and other meetings of the Society shall be desig- 
nated by the Council. No matter of general business shall be considered at any 
meeting of the Society except the Annual Meeting, without the recommendation 
of the Council. 

Section 2. The President may call a meeting of the Council whenever the af- 
fairs of the Society make it desirable; he shall call a meeting of the Council on 
written request of five of its members. 

Section 3. The Board of Trustees shall have its regular Annual Meeting on 
the first day of the Annual Meeting of the Society. Special meetings of the Board 
of Trustees may be called by the Chairman of the Board upon three days’ notice 
of such meeting mailed to the last known post office address of each trustee. He 
shall call a meeting upon the receipt of a written request of two of the trustees. 
Meetings for the transaction of business may also be held by common consent of 
all the trustees. 

Section 4. Papers intended for presentation at any meeting of the Society shall 
be passed upon in advance by a program committee appointed by or under the 
authority of the Council; and only such papers shall be presented as shall have 
been approved by such committee. Papers in form unsuitable for publication, if 
accepted for presentation, shall be referred to on the program as preliminary 
communications or reports. 


ARTICLE IX 


PUBLICATIONS 


Section 1. The Society shall publish an official organ called the Bulletin of 
the American Mathematical Society. It shall publish a journal called the Transac- 
tions of the American Mathematical Society, the object of which shall be to 
make known important researches presented at meetings of the Society. It shall 
publish a periodical called Mathematical Reviews containing abstracts or reviews 
of current mathematical literature. It shall publish a series of volumes called 
Colloquium Publications which shall embody in book form new mathematical de- 
velopments. It shall also cooperate in the conduct of the American Journal of 
Mathematics. 

Section 2. The editorial management of the Bulletin, Transactions, Mathemati- 
cal Reviews, and Colloquium Publications, and the participation of the Society 
in the management of the American Journal of Mathematics shall be in charge of 
the respective Editorial Committees as provided in Article III, Section 1. 
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ARTICLE X 
AMENDMENTS 
These By-Laws may be amended or suspended at any meeting of the Society 
on recommendation of the Council and by a two-thirds vote of the members pres- 


ent, provided notice of such proposed action and of its general nature shall have 
been given in the call for such meeting. 


REPORT OF THE TREASURER FOR THE PERIOD 
DECEMBER 1, 1939 TO NOVEMBER 30, 1940 


BALANCE SHEET 
November 30, 1940 


ASSETS 
CASH: 
Corn Exchange Bank Trust Company ....$ 1,897.45 
The Pennsylvania Company for Insurance 


on Lives and Granting Annuities ..... 57.73 
Emigrant Industrial Savings Bank ........ 622.38 
Providence Institution for Savings ........ 3,553.85 
Union Dime Savings Bank ............... 6,230.24 


RESERVES : 

Profit on Sales of Securities ............. 1,665.73 

international Compress 5,853.67 

Bulletin Reprinting and Index Fund ...... 457.61 

Transactions Reprinting and Index Fund .. 103.63 

Transactions Life Subscription ........... 114.09 

Mathematical Reviews .......... 68,426.11 $182,260.26 
SURPLUS AT NOVEMBER 30, 1940 ................ 6,966.39 

Total Reserves and Surplus ......... $189,226.65 

*For report of the Treasurer for 1941, see this Bulletin, vol. 48, no. 3, pp. 
196-198. 

? Value of investments based on market quotations on November 30, 1940, is 
$169,778.42 


* Former value $70,506.07, depreciation $10,395.39. 
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STATEMENT OF GENERAL RECEIPTS AND GENERAL DISBURSEMENTS 
GENERAL RECEIPTS: 


Dues from Ordinary Memberships ...................- $14,380.96 
Dues from Contributing Memberships ................. 1,114.92 
Dues from Institutional Memberships .................. 6,705.00 
GENERAL DISBURSEMENTS: 
Committee on War Preparedness ...............-----+- 50.00 
American Journal Subvention ...........6200cc0ssecec¢ 2,500.00 
Total General Disbursements .....................- 10,879.34 
EXCESS OF GENERAL RECEIPTS OVER GENERAL DISBURSEMENTS .. $15 685 61 
Ar 1, 1999) $ 9,405.61 
Additions : 
Transferred from Sinking Fund and Reserve for 
Investment Losses to Offset Depreciation of 
Valse of Invesiments $ 5,016.29 
Adjustment—Life Membership Reserve ........... 212.25 
Adjustment—Transactions Life Subscription Reserve 1.28 
Excess of General Receipts over General Disburse- 
ments (see above) 15,685.61 20,915.43 
Deductions: 
Appropriation to: 
Endowment Fund Principal Account ............ $ 1,000.00 
Reserve for Investment Losses ..............--- 936.21 
Mathematical Reviews Account ................. 1,000.00 
Investment Account for Write-down of Securities 
to Market Value as of July 1939 ............. 5,285.08 23,354.65 


94 AMERICAN MATHEMATICAL SOCIETY 


BULLETIN 
Receipts: 
Appropriation from General Receipts .................- 10,773.56 
Disbursements : 
Printing (2 numbers for 1939, 10 for 1940) ...... $ 6,761.39 
Salaries, Annuity and Pension ..................--- 3,422.50 
Miscellaneous—Office Furniture, Supplies, etc. ..... 761.27 12,405.21 
TRANSACTIONS 
Receipts : 
Appropriation from General Receipts .................. 3,109.80 
Disbursements : 
Printing (1 number for 1939, 5 for 1940) ........ $ 5,497.40 
Salaries, Annuity and Pension .................... 1,778.95 
Miscellaneous—Postage, Supplies, etc. ............ 45442 8,521.05 
CoLLoguiuM 
Receipts: 
Sales of Colloquium Volumes ..................... $ 2,985.49 
Sales of Colloquium Volume 16 (Bliss) for Na- 
Appropriation from General Receipts ................. 1,250.00 
Disbursements : 


Salaries, Annuity and Pension .................... 1,083.00 
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Miscellaneous—Shipping, Supplies, etc. (Including 
Cost of Shipping Volume 16 for National Research 
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2,727.54 


Circulars and Advertising ..................0+000- 100.20 
Payment to National Research Council for Volume 

16 (Bliss) 120.63 
BALANCE AT NOVEMBER 30, 1940 ................2ceeeceeeee 


MATHEMATICAL REVIEWS 


$ 9,718.95 


Receipts : 
Contributions (Including $1,000.00 for Microfilm 
Appropriation from General Receipts .................. 1,000.00 
Disbursements : 
Salaries, Annuity and Pension .................... 4,521.75 
INTERNATIONAL CONGRESS 
Receipts: 
Income from Investments .... 222.48 292.48 
Disbursements : 
BALANCE AT NOVEMBER 30, 1940 .............-scscecccescees 


$ 5,853.67 
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SpectaAL Funps 
Total Principal Income 
ENDOWMENT FUND 


Balance at December 1, 1939 ............... $70,506.07 $70,506.07 
Additions : 
Income from Investments ........... 2,329.86 $ 2,329.86 


By Order of the Board of Trustees .. 1,000.00 1,000.00 
From Sinking Fund and Reserve for- 
Investment Losses ................ 5,758.37 5,758.37 


$79,594.30 $77,264.44 $ 2,329.86 


Deductions : 
Distributed to General .............. $ 2,329.86 $ 2,329.86 
Write-down for Depreciation of Value 
$19,483.62 $17,153.76 $ 2,329.86 


Balance at November 30, 1940 ............. $60,110.68 $60,110.68 


BOCHER FUND 


Balance at December 1, 1939 ............... $2,171.62 $ 1,188.00 $ 983.62 
Addition : 
Income from Investments .......-.... 65.64 65.64 


$ 2,237.26 $ 1,188.00 $ 1,049.26 


Deductions : 
Adjustment of Allocation of 1939 In- 
Write-down for Depreciation of Value 
$ 508.30 $ 508.30 
Balance at November 30, 1940 ............. $ 1,728.96 $ 1,188.00 $ 540.96 
BROWN FUND 
Balance at December 1, 1939 ............... $ 1,012.52 $ 1,000.00 $ 12.52 
Additions : 
Income from Investments ........... 40.07 40.07 
Adjustment of Allocation of 1939 In- 
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Balance at November 30, 1940 1,000.00 $ 54.47 
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COLE FUND 
Balance at December 1, 1939 .............. $ 3,466.50 $ 2,093.13 $ 1,373.37 
“Addition: 
Income from Investments ........... 100.88 100.88 
$ 3,567.38 $ 2,093.13 $ 1,474.25 
Deductions: 
Prise. $ 100.00 $ 100.00 
Adjustment of Allocation of 1939 In- 
come 4.30 4.30 
Write-down for Depreciation of Value 
$ 913.84 $ 913.84 
Balance at November 30, 1940 ............. $ 2,653.54 $ 2,093.13 $ 560.41 
MOORE FUND 
Balance at December 1, 1939 .............. $ 4,504.31 $ 2,100.62 $ 2,403.69 
Addition : 
Income from Investments ............ 136.12 136.12 
$ 4.640.43 $ 2,100.62 $ 2,539.81 
Deductions : 
Adjustment of Allocation of 1939 In- 
Come: 9! . te $ 5.10 $ 5.10 
Write-down for Depreciation of Value 
of Investsiients . 1,050.98 1,050.98 
$ 1,056.08 $ 1,056.08 
Balance at November 30, 1940 ............. $ 3,584.35 $ 2,100.62 $ 1,483.73 
REILLY FUND 
Balance at. December 1, 1939... $18,494.11 $17,014.34 .$ 1,479.77 
Additions : 
Income from Investments ............ 731.70 731.70 
Adjustment of Allocation of 1939 In- 
$19,295.18 $17,014.34 $ 2,280.84 
Deduction: 
Fees for Trustee (The Pennsylvania 
Balance at November 30, 1940 ............. $19,063.51 $16,782.67 $ 2,280.84 


BennincTon P. GILL, Treasurer 


New York, N.Y. 
November 30, 1940 


PUBLICATIONS 


JourRNALS 
Bulletin of the American Mathematical Society. 
Transactions of the American Mathematical Society. 
Mathematical Reviews. 


Books 
F. Klein, The Evanston Colloquium Lectures on Mathematics, 1894, 

x, 109 pp.; reprinted, 1911, xii, 109 pp. 

Mathematical Papers Read at the International Mathematical Con- 
gress, 1896, xvi, 411 pp. 
Semicentennial Publications. 

1. R. C. Archibald, A Semicentennial History of the American 
Mathematical Society, 1888-1938, with Biographies and Bibliogra- 
phies of the Past Presidents, 1938, xii, 261 pp., 30 plates. 

2. Semicentennial Addresses, 1938, vi, 315 pp. 

CoL_LoguruM SERIES 

1. H. S. White, Linear Systems of Curves on Algebraic Surfaces; 
F. S. Woods, Forms of Non-Euclidean Space; 
E. B. Van Vleck, Selected Topics in the Theory of Divergent 

Series and of Continued Fractions; 1905, xii, 187 pp. 

2.* E. H. Moore, Introduction to a Form of General Analysis; 
M. Mason, Selected Topics in the Theory of Boundary Value 

Problems of Differential Equations; 

E. }. Wilczynski, Projective Differential Geometry; 1910, x, 222 pp. 

3. G. A. Bliss, Fundamental Existence Theorems, 1913, x, 107 pp.; 
reprinted, 1934, iv, 107 pp. 

3.. E. Kasner, Differential-Geometric Aspects of Dynamics, 1913, 

iv, 117 pp.; reprinted, 1934, iv, 117 pp. 

4* L. E. Dickson, On Invariants and the Theory of Numbers; 
W. F. Osgood, Topics in the Theory of Functions of Several Com- 
plex Variables; 1914, xviii, 230 pp. 
5:.* G. C. Evans, Functionals and their Applications. Selected Topics, 

Including Integral Equations, 1918, xii, 136 pp. 

52.*O. Veblen, Analysis Situs, 1922, viii, 150 pp.; second ed., 1931, 

x; 194 pp. 

6. G. C. Evans, The Logarithmic Potential. Discontinuous Dirichlet 
and Neumann Problems, 1927, viii, 150 pp. 
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